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(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid locally high luminance in the 
vicinity of point light sources, and prevent the decrease of luminance 
over the light outgoing surface of a light guide, related to light emitted 
from the point light sources. 

SOLUTION: A lighting device 3 comprises the light sources 42 emitting 
light, and the light guide 39 which receives the light of the light sources 
42 from a light incident surface 39a and emits the light from the light 
outgoing surface. An optical pattern composed continually of prism 
surfaces 61 and flat surfaces 62 is formed on the light incident surface 
39a. Since the light emitted from the light sources 42 is diffused into the 
planar direction thereof by the optical pattern, locally high luminance 
regions in the light guide 39 in the vicinity of the LEDs (the point light 
sources) 42 are not produced. Additionally, the luminance of the light 
emitted in a plane shape from the light outgoing surface is not 
degraded. 
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♦ NOTICES • 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lighting system characterized by having the light source which generates light, and the transparent material which 
receives the light from this light source from a light entering surface, and carries out outgoing radiation from an optical outgoing 
radiation side, and forming in said light entering surface the optical partem with which a prism side and a flat surface continue. 
[Claim 2] The cross section is the lighting system with which it projects or becomes depressed and the shape of a triangle comes out 
while said prism side extends linearly in the thickness direction of said transparent material in claim 1 , and it is characterized by a 
certain thing. 

[Claim 3] It is the lighting system with which it projects or becomes depressed and the shape of a right triangle to which the cross 
section makes said light entering surface a base comes out while said prism side extends linearly in the thickness direction of said 
transparent material in claim 1, and it is characterized by a certain thing. 

[Claim 4] It is the lighting system with which it projects or becomes depressed and the shape of 2 equilateral triangles in which the 
cross section sharpened rather than the equilateral triangle comes out while said prism side extends linearly in the thickness direction 
of said transparent material in claim 1, and it is characterized by a certain thing. 

[Claim 5] The width of face of said prism side at least is a lighting system of claim 2 to claim 4 with which abbreviation etc. is carried 
out throughout the thickness direction of said transparent material, and it is, and is characterized by things in any one. 
[Claim 6] It is the lighting system which 10-50 micrometers of the height or the depth of said prism side is 0.02-0.03mm desirably in 
any one at least, and the vertical angle of said prism side is 80-120 degrees, and is characterized by the pitch of said prism being [ of 
claim 1 to claim 5 ] 100-300 micrometers. 

[Claim 7] The width of face of the dot pattern which two or more dot patterns for adjusting the rate of optical refraction were formed 
in the optical outgoing radiation side of said transparent material and/or the field of the opposite side in claim 1, and was formed in the 
location nearest to said light entering surface among those dot patterns is a lighting system characterized by being smaller than the die 
length of the base of said prism side. 

[Claim 8] The lighting system characterized by forming two or more stripe patterns for adjusting the rate of optical refraction in the 
optical outgoing radiation side of said transparent material, and/or the field of the opposite side in claim 1 . 

[Claim 9] The lighting system characterized by to have the light source which generates light, the substrate which supports this light 
source, and the transparent material which receives the light from said light source from a light entering surface, and carries out 
outgoing radiation from an optical outgoing-radiation side, and for the optical field for stopping the brightness of the local high 
brightness field generated near said light source to be established in the field which supported said light source among said substrates, 
and to be formed the optical pattern with which a prism side and a flat surface continue in said light entering surface. 
[Claim 10] It is the lighting system characterized by being formed by preparing the member in which said optical field is hard to 
reflect light in claim 9 on said substrate near the luminescence side of said light source. 

[Claim 1 1] It is the lighting system which said optical field is a field on said substrate in claim 9, and is characterized by being formed 
by preparing the member which is hard to reflect light in the field at which the light from said light source arrives. 
[Claim 1 2] The member in which it is hard to reflect said light in claim 1 0 or claim 1 1 is a lighting system characterized by being 
prepared in the range larger than the optical directivity field which said light source has. 

[Claim 13] The lighting system which is the front face of said substrate of claim 9 to claim 12 in which said light source was prepared 

[ in / at least / any one ], and is characterized by establishing a light reflex field in the boundary region of said optical field. 

[Claim 14] It is the lighting system characterized by forming said light reflex field of a white field in claim 13. 

[Claim 1 5] The member of claim 10 to claim 14 in which it is [ in / at least / any one ] hard to reflect said light is a lighting system 

characterized by being a light absorption member, an optical diffusion member, or a light transmission member. 

[Claim 16] The member of claim 1 0 to claim 14 in which it is [ in / at least / any one ] hard to reflect said light is a lighting system 

characterized by being printing of black or gray. 

[Claim 17] It is the lighting system characterized by having the YAG fluorescent substance of claim 1 to claim 16 with which said 
light source was established [ in / at least / any one ] around blue LED and this blue LED. 

[Claim 18] It is liquid crystal equipment characterized by being constituted by the lighting system which indicated said lighting system 
from claim 1 to claim 17 in the liquid crystal equipment which has the lighting system which generates light in the shape of a field, 
and the liquid crystal panel countered and prepared in the luminescence side of this lighting system. 

[Claim 19] It is electronic equipment characterized by being constituted by the liquid crystal equipment which indicated said liquid 
crystal equipment to claim 1 8 in the electronic equipment which has the liquid crystal equipment possessing a liquid crystal layer, the 
case which holds this liquid crystal equipment, and the control means which controls actuation of said liquid crystal equipment. 



[Translation done.] 
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* notices * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lighting system which generates light, the liquid crystal equipment constituted 

using this lighting system, and the electronic equipment constituted using this liquid crystal equipment. 

[0002] 

[Description of the Prior Art] Liquid crystal equipment is widely used for current, a portable telephone, a Personal Digital Assistant 
machine, a digital camera, a video camera, and various kinds of other electronic equipment. In many cases, liquid crystal equipment is 
used as a display for displaying images, such as an alphabetic character, a figure, and a graphic form. 

[0003] The orientation of the liquid crystal molecule in the liquid crystal layer is controlled for every display dot by generally 
controlling the electrical potential difference impressed to a liquid crystal layer for every display dot in liquid crystal equipment. And 
the light which passes the liquid crystal layer is modulated by orientation control of the liquid crystal molecule, and this displays an 
image called an alphabetic character etc. 

[0004] In addition, a display dot is the minimum display unit of a large number which constitute the effective viewing area of a liquid 
crystal panel, for example, when mixing of R, G, and B in three primary colors performs a full color display, the display unit of each 
one color is a display dot, these 3 color-specification dots gather and one pixel is constituted. Moreover, when performing 
monochrome display, one display unit is a display dot and the display dot constitutes one pixel as it is. 

[0005] According to the approach of supplying light to a liquid crystal layer, there are two kinds of the above-mentioned liquid crystal 
equipment, high-reflective-liquid-crystal equipment and transparency mold liquid crystal equipment. High-reflective-liquid-crystal 
equipment is a method supplied to this liquid crystal layer by reflecting extraneous lights, such as sunlight and indoor light, on the 
background of a liquid crystal layer. Moreover, transparency mold liquid crystal equipment is a method which supplies the light which 
arranges a lighting system in the background of a liquid crystal layer, and is generated from this lighting system to a liquid crystal 
layer. Moreover, the so-called liquid crystal equipment of the method which has the means of displaying of a reflective mold and the 
means of displaying of a transparency mold collectively, and a transflective reflective mold method is also known for current. 
[0006] As a conventional lighting system, as shown in drawing 1 1 (a), light entering surface 151a of the tabular light guide plate 151 
whose space perpendicular direction of a drawing is the direction of board thickness is countered, and there is a lighting system which 
arranges one or more punctiform light sources 152, and changes. In this lighting system, the light which carries out outgoing radiation 
to punctiform from the light source 152 is introduced inside a transparent material 151 through light entering surface 151a, and 
outgoing radiation of that light is carried out to the shape of a field from optical outgoing radiation side 151b of a transparent material 
1 5 1 (for example, patent reference 1 reference). 

[0007] However, in this conventional lighting system, the brightness of the field A near each light source 152 among transparent 
materials 1 5 1 became high locally, and those fields A may have been superfluously recognized brightly by the observer. On these 
specifications, the field where brightness becomes high locally such is made a local high brightness field. This field A usually 
becomes a circularly near configuration in many cases, and, for that reason, this field A may be called an eye field alias. 
[0008] In order to prevent generating of the above-mentioned local high brightness field A, as conventionally shown in drawing 1 1 
(b), preparing the radii-like notch 153 and the so-called R configuration in the field which counters each light source 152 among light 
entering surface 15 la of a transparent material 1 5 1 is known. Moreover, as shown in drawing 12 (c), in a transparent material 15 1 , the 
distance L between the field-like effective luminescence field W and the light source 152 is set up for a long time, and the structure to 
which it is not conspicuous in the effective luminescence field W, and the local high brightness field A is carried out is also known. 
Furthermore, as shown in drawing 12 (d), in order are not conspicuous and to carry out the local high brightness field A, the structure 
which arranges the high diffusion sheet 154 of an optical diffusion degree in optical outgoing radiation side 151b of a transparent 
material 151 highly [ the Hayes value ] is also known. 
[0009] 

[Patent reference 1] JP, 1 0-260404,A (the 3rd page, drawing 1 ) 
[0010] 

[Problem(s) to be Solved by the Invention] However, even when the structure of a gap was really adopted as the structure of forming a 
notch 153 in light entering surface 151a of a transparent material 151 like drawing 1 1 (b), the structure which lengthens distance L 
between the effective luminescence field W and the light source 152 like drawing 12 (c), the structure of forming the diffusion sheet 
154 like drawing 12 (d) further, etc., the local high brightness field A was not able to be erased completely. 

[001 1] This invention is accomplished in view of the above-mentioned trouble, and aims at canceling that brightness becomes high 

locally [ near the punctiform light source ] about the light generated from the punctiform light source. 

[0012] 

[Means for Solving the Problem] (1) In order to attain the above-mentioned purpose, the lighting system concerning this invention has 
the light source which generates light, and the transparent material which receives the light from this light source from a light entering 
surface, and carries out outgoing radiation from an optical outgoing radiation side, and is characterized by forming in said light 
entering surface the optical pattern with which a prism side and a flat surface continue. 

[0013] According to this lighting system, since the light entering surface is made into the mere field where it is not continuation of a 
mere prism side, either, and a prism side and a flat surface continue again instead of a flat surface, the light included in a light entering 
surface fully diffuses in diffusion, especially the direction of a flat surface of a transparent material. For this reason, it can prevent 
certainly that a local high brightness field occurs into the part near the light source among transparent materials. 
[0014] Moreover, when it is continuation of only a prism side, there is a possibility that the brightness of the outgoing radiation light 
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from a transparent material may fall, and the display screen may become dark, but if it is continuation at a prism side and a flat 
surface, the fall of brightness is prevented and a bright display can be realized. 

[0015] (2) In the lighting system of the above-mentioned configuration, the cross section can form said prism side by triangle-like a 
projection or a hollow while it extends linearly in the thickness direction of a flat surface, i.e., the direction, and the direction of a right 
angle of said transparent material. If it carries out like this, the light included in the light entering surface of a transparent material can 
fully be diffused in the direction of a flat surface of the transparent material. 

[0016] (3) In the lighting system of the above-mentioned configuration, the cross section can form said prism side by right-triangle- 
like the projection or hollow which makes said light entering surface a base while it extends linearly in the thickness direction of a flat 
surface, i.e., the direction, and the direction of a right angle of said transparent material. If it carries out like this, the light included in 
the light entering surface of a transparent material can fully be diffused in the direction of a flat surface of the transparent material. 
[0017] (4) In the lighting system of the above-mentioned configuration, the cross section can form said prism side by 2 equilateral- 
triangle-like the projection or hollow which sharpened rather than the equilateral triangle while it extends linearly in the thickness 
direction of a flat surface, i.e., the direction, and the direction of a right angle of said transparent material. If it carries out like this, the 
light included in the light entering surface of a transparent material can fully be diffused in the direction of a flat surface of the 
transparent material. 

[001 8] (5) In the lighting system of the above-mentioned configuration, the width of face of said prism side is in abbreviation etc. by 
carrying out throughout the thickness direction of said transparent material, and its things are desirable. It is not the whole region of 
the thickness direction of a transparent material as how to establish a prism side, and establishing a prism side in a part of the thickness 
direction is also considered. Moreover, changing the width of face of a prism side along the thickness direction of a transparent 
material is also considered. However, it is possible that the effectiveness of suppressing generating of a local high brightness field in 
these cases becomes inadequate. On the other hand, if abbreviation etc. spreads and sets up the width of face of a prism side 
throughout the thickness direction of a transparent material, generating of a local high brightness field can be prevented certainly. 
Moreover, the thing on which abbreviation etc. spreads the width of face of a prism side throughout the thickness direction of a 
transparent material and to form is very easy on manufacture. 

[0019] (6) In the lighting system of the above-mentioned configuration, 10-50 micrometers of the height or the depth of said prism 
side is 0.02-0.03mm desirably, the vertical angle of said prism side is 80-120 degrees, and, as for the pitch of said prism, it is desirable 
that it is 100-300 micrometers. Thereby, generating of a local high brightness field can be suppressed certainly, and, moreover, the 
brightness of outgoing radiation light can be maintained highly. 

[0020] (7) As for the width of face of the dot pattern which two or more dot patterns for adjusting the rate of optical refraction were 
formed in the optical outgoing radiation side of said transparent material, and/or the field of the opposite side, and was formed in the 
location nearest to said light entering surface among those dot patterns, in the lighting system of the above-mentioned configuration, it 
is desirable to set up smaller than the die length of the base of said prism side. If it carries out like this, the light which went into the 
interior of a transparent material through the light entering surface can stop extent which participates in generating of a local high 
brightness field. 

[0021] (8) In the lighting system of the above-mentioned configuration, two or more stripe patterns for adjusting the rate of optical 
refraction can be formed in the optical outgoing radiation side of said transparent material, and/or the field of the opposite side. 
According to the experiment of this invention person, the direction in the case of forming a prism side was more effective for the light 
entering surface of the transparent material in which the stripe pattern was formed than the case where a prism side is formed in the 
light entering surface of the transparent material in which the dot pattern was formed, about suppressing generating of a local high 
brightness field. 

[0022] (9) Next, the light source in which the lighting system concerning this invention generates light and the substrate which 
supports this light source, In the field which has the transparent material which receives the light from said light source from a light 
entering surface, and carries out outgoing radiation from an optical outgoing radiation side, and supported said light source among said 
substrates The optical field for stopping the brightness of the local high brightness field generated near said light source is prepared, 
and it is characterized by forming in said light entering surface the optical pattern with which a prism side and a flat surface continue. 
[0023] Since according to this lighting system an optical pattern including a prism side is formed in the light entering surface of a 
transparent material and an optical field is further prepared on the substrate by the side of the light source, generating of a local high 
brightness field can be prevented much more certainly according to the synergistic effect of an optical pattern and an optical field. 
[0024] (10) In the lighting system of the above-mentioned configuration, said optical field can be formed by preparing the member in 
which it is hard to reflect light on said substrate near the luminescence side of said light source. Thereby, generating of a local high 
brightness field can be suppressed certainly. 

[0025] (1 1) In the lighting system of the above-mentioned configuration, said optical field can be formed by preparing the member 
which it is [ member ] a field on said substrate and is hard to reflect light in the field at which the light from said light source arrives. 
Thereby, generating of a local high brightness field can be suppressed certainly. 

[0026] (12) As for the member in which it is hard to reflect said light, in the lighting system of the above-mentioned configuration, it 
is desirable to be prepared in the range larger than the optical directivity field which said light source has. Generally, the light which 
comes out of the light source has the property, i.e., directivity, to go in the specific direction. A local high brightness field is generated 
corresponding to this optical directivity field in many cases. Therefore, if the member in which it is made to correspond to the optical 
directivity field of the light source as mentioned above, and is hard to reflect light is prepared, generating of a local high brightness 
field can be suppressed certainly. 

[0027] (13) In the lighting system of the above-mentioned configuration, it is the front face of said substrate in which said light source 
was prepared, and it is desirable to establish a light reflex field in the boundary region of said optical field. The above-mentioned 
optical field is established in the field at which the light from the light source arrives sufficiently so much, and it functions as 
suppressing that a lot of reflected lights occur from this field. The light from the light source is not supplied so so much on a substrate 
in the boundary region of the above-mentioned optical field so that this may show. Therefore, if any measure is not taken against this 
boundary region, either, it is also considered that a big brightness difference arises between the optical field at which light fully 
arrives, and the boundary region at which light does not fully arrive. In this case, if the light reflex field is established in the above- 
mentioned boundary region, since it will become possible to make the amount of reflected lights in the circumference of an optical 
field increase, it becomes possible to suppress the above-mentioned brightness difference. 

[0028] (14) In the lighting system of the above-mentioned configuration, said light reflex field can be formed by the white field. 
Moreover, this white field can be formed by printing white for example, on a substrate, or sticking a white seal on a substrate etc. (15) 
In the lighting system of the above-mentioned configuration, a light absorption member, an optical diffusion member, or a light 
transmission member can constitute the member in which it is hard to reflect said light. When using a light absorption member, 
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reflection of light can be suppressed by absorbing the light from the light source. Moreover, when using an optical diffusion member, 
light can suppress reflecting in the specific direction intensively by diffusing the light from the light source. Moreover, when using a 
light transmission member, reflection of light can be suppressed by making the light from the light source penetrate. 
[0029] (16) In the lighting system of the above-mentioned configuration, the member in which it is hard to reflect said light can be 
formed by printing of black or gray. Or the member in which it is hard to reflect the light concerned can be formed also by sticking a 
black seal member and a gray seal member on a substrate. 

[0030] (17) In the lighting system of the above-mentioned configuration, said light source can be formed with blue LED (Light 
Emitting Diode) and the YAG fluorescent substance prepared around this blue LED. This structure is the general configuration of 
LED for generating the white light. 

[0031] (18) Next, in the liquid crystal equipment which has the liquid crystal panel which the liquid crystal equipment concerning this 
invention countered the luminescence side of the lighting system which generates light in the shape of a field, and this lighting system, 
and was prepared, it is characterized by constituting said lighting system by the lighting system of a configuration of having indicated 
above. According to the lighting system used with this liquid crystal equipment, since a local high brightness field does not occur near 
the light source, the uniform display of brightness is realizable over the whole surface of a viewing area, 

[0032] (19) Next, in the electronic equipment which has the liquid crystal equipment with which the electronic equipment concerning 
this invention possesses a liquid crystal layer, the case which holds this liquid crystal equipment, and the control means which controls 
actuation of said liquid crystal equipment, it is characterized by constituting said liquid crystal equipment by the liquid crystal 
equipment of the above-mentioned configuration. Since according to the liquid crystal equipment used by this electronic equipment a 
high brightness field does not occur locally and the uniform display of brightness can be realized over the whole surface of a viewing 
area, a legible display is realizable for the information-display section of electronic equipment. 
[0033] 

[Embodiment of the Invention] (Operation gestalt of a lighting system and liquid crystal equipment) Hereafter, those operation 
gestalten are mentioned as an example and the lighting system and liquid crystal equipment concerning this invention are explained. 
Drawing 1 is an active matrix using TFD (Thin Film Diode: thin-film diode) which is the switching element of 2 terminal molds, and 
shows the operation gestalt at the time of applying this invention to the liquid crystal equipment of the COG (Chip On Glass) method 
which is the structure of mounting IC for a drive directly on a substrate. 

[0034] In drawing 1 , liquid crystal equipment 1 is formed by attaching a lighting system 3 to a liquid crystal panel 2. The liquid 
crystal panel 2 is formed by sticking 1st substrate 4a and 2nd substrate 4b by the annular sealant 6. Between 1st substrate 4a and 2nd 
substrate 4b, as shown in drawing 2 , the clearance maintained by the spacer 14 and the so-called eel gap 12 are formed, in this eel gap 
12, liquid crystal is enclosed and the liquid crystal layer 13 is formed. 

[0035] In drawing 2 , 1 st substrate 4a has 1 st base material 1 la which saw from arrow-head B, is a rectangle-like and was formed by 
glass, plastics, etc., the transflective reflective film 16 is formed in the liquid crystal side front face of the 1st base material 1 la, 
TFD21 and dot electrode 17a are formed on it, and orientation film 1 8a is formed on it. Before sticking the substrates 4a and 4b of a 
pair on the front face of orientation film 18a by the sealant 6, orientation processing called rubbing processing etc. is performed. 
[0036] Moreover, the outside front face of 1st base material 1 la is equipped with polarizing plate 27a by attachment etc. It functions 
as this polarizing plate 27a making the linearly polarized light which turns to a certain one direction penetrate, and not making the 
other polarization penetrate by absorption, distribution, etc. 

[0037] After the transflective reflective film 16 forms a light reflex nature ingredient, for example, aluminum, by sputtering etc. and 
forms the reflective film, it is formed by forming the opening 19 for optical passage in the location corresponding to each dot electrode 
1 7a by photo etching. In addition, thickness of the reflective film is made thin instead of forming opening 19, and both the function to 
reflect light, and the function to make light penetrate can be given. 

[0038] TFD21 is formed between dot electrode 17a and the Rhine wiring 22, as shown in drawing 1 (a). They set spacing mutually in 
the direction (namely, the direction of X and the direction of a right angle) of Y, and the Rhine wiring 22 is put in order in parallel, and 
is formed in the shape of a stripe as a whole while two or more each is prolonged in the direction of X, as shown in drawing 1 . In 
addition, at drawing 1 , in order to show structure intelligibly, although the Rhine wiring 22 is opened greatly and several are typically 
drawn [ wiring ] in spacing, much Rhine wiring 22 is formed at spacing with a very narrow book in practice. 

[0039] Each TFD21 is formed by connecting 1st TFD element 21a and 2nd TFD element 21b to a serial, as shown in drawing 3 . This 
TFD21 is formed as follows, for example. That is, 1st layer 22a of the Rhine wiring 22 and the 1st metal 23 of TFD21 are first formed 
by TaW (tantalum tungsten). Next, 2nd layer 22b of the Rhine wiring 22 and the insulator layer 24 of TFD21 are formed by anodizing. 
Next, 3rd layer 22c of the Rhine wiring 22 and the 2nd metal 26 of TFD21 are formed, for example by Cr (chromium). 
[0040] The 2nd metal 26 of 1st TFD element 21a is prolonged from 3rd layer 22c of the Rhine wiring 22. Moreover, dot electrode 17a 
is formed so that it may lap at the tip of the 2nd metal 26 of 2nd TFD element 21b. Considering that an electrical signal flows towards 
dot electrode 17a from the Rhine wiring 22, along the direction of a current, in 1st TFD element 21a, an electrical signal flows in order 
of the 2nd electrode 26 -> insulator layer 24 -> 1st metal 23, and, on the other hand, an electrical signal flows by 2nd TFD element 21b 
in order of the 1st metal 23 -> insulator layer 24 -> 2nd metal 26. 

[0041] That is, between 1st TFD element 21a and 2nd TFD element 21b, the TFD element of the pair of the reverse sense is 
electrically connected to the serial mutually. Generally such structure is called back two back (Back-to-Back) structure, and it is 
known that the stable property can be acquired compared with the case where TFD of this structure constitutes TFD only with one 
TFD element. 

[0042] Dot electrode 17a formed at the tip of 2nd TFD element 21b of TFD21 in piles is formed by performing photolithography 
processing and etching processing to a metallic oxide called ITO (Indium Tin Oxide) etc. As dot electrode 17a is shown in drawing 1 
(a), plurality is put in order by seriate along the extension direction of X, i.e., direction, of one Rhine wiring 22, and the seriate dot 
electrode 22 of each other is further put in order in parallel in the direction of Y of the Rhine wiring 22 and a right angle, i.e., the 
direction. Consequently, two or more dot electrode 1 7a is arranged in the shape of a matrix in the flat surface specified by the direction 
of X, and the direction of Y. 

[0043] The viewing area for displaying an image is formed by, as for two or more dot electrode 17a, those each constituting every one 
of the display dots, and arranging two or more those display dots in the shape of a matrix. 

[0044] In drawing 2 , 2nd substrate 4b which counters 1 st substrate 4a has 2nd base material 1 lb which saw from arrow-head B, is a 
rectangle-like and was formed by glass, plastics, etc. And a color filter 28 is formed in the liquid crystal side front face of this 2nd base 
material 1 lb, Rhine electrode 17b is formed on it, and orientation film 18b is formed on it. Before sticking the substrates 4a and 4b of 
a pair on the front face of orientation film 1 8a by the sealant 6, orientation processing called rubbing processing etc. is performed. 
[0045] Moreover, the outside front face of 2nd base material 1 lb is equipped with polarizing plate 27b by attachment etc. It functions 
as this polarizing plate 27b making the linearly polarized light which turns to a certain different one direction from the polarization 
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transparency shaft of polarizing plate 27a by the side of 1 st substrate 4a penetrate, and not making the other polarization penetrate by 
absorption, distribution, etc. 

[0046] As shown in drawing 1 and drawinal (a), it extends in the direction of Y of the Rhine wiring 22 and a right angle, i.e., the 
direction, and Rhine electrode 17b sets spacing mutually in the direction of X which are it and a right-angled direcrion, and is formed 
in the shape of a stripe in parallel, i.e., as a whole. Moreover, as shown in drawing 1 (a), each Rhine electrode 17b is formed so that 
two or more dot electrode 17a located in a line in the direction of Y seriate may be countered. And the field with which dot electrode 
1 7a and Rhine electrode 17b lap constitutes a display dot 

[0047] In addition, at drawing 1 , in order to show structure intelligibly, although Rhine electrode 17b is opened greatly and several are 
typically drawn [ b ] in spacing, much Rhine electrode 17b is formed at spacing with a very narrow book in practice. 
[0048] In drawing 2 , a color filter 28 is formed by the protecrion-from-light field 3 1 formed between 3 color picture elements 29 of R, 
G, and B which were put in order in the predetermined array, and those picture elements 29, i.e., a black mask. As an array of each 
various picture element 29 of R, G, and B, there are a stripe array, a delta array, a mosaic array, etc., for example. Moreover, each 
color picture element 29 is formed in the location corresponding to the display dot in which dot electrode 17a and Rhine electrode 17b 
are formed by lapping. 

[0049] In drawing 1 , 1st substrate 4a has the overhang section 7 jutted out over the outside of 2nd substrate 4b, and wiring 32 and a 
terminal 33 are formed in the front face of the overhang section 7. IC9 for a drive is mounted in the field in which these wiring 32 and 
terminals 33 gather by ACF (Anisotropic Conductive Film: anisotropy electric conduction film)8. As shown in drawing 2 , IC9 for a 
drive has the bump 36 who is the terminal of the projecting configuration. Moreover, ACF8 is formed by making many detailed 
electric conduction particles 38 mix in the resin 37 which has hardening properties, such as thermosetting, thermoplasticity, or 
ultraviolet-rays hardenability. The bump 36 of the output side of the wiring 32 formed on the overhang section 7 of 1 st substrate 4a 
and IC9 for a drive is connected conductively by the electric conduction particle 38 in ACF8. Moreover, the bump 36 of the input side 
of IC9 for a drive is also connected conductively to a terminal 33 by the electric conduction particle. 

[0050] In drawing 2 , wiring 32 and a terminal 33 are formed in coincidence, when forming the Rhine wiring 22 and dot electrode 17a 
on 1 st substrate 4a. In addition, on the overhang section 7, it extends as it is, it comes out, and the Rhine wiring 22 is wiring 32. 
Moreover, the flow material 34 of a globular form or a cylindrical shape is mixed in the interior of the sealant 6 which pastes up 1 st 
substrate 4a and 2nd substrate 4b. After Rhine electrode 17b formed on 2nd substrate 4b is taken about to the place of a sealant 6 on 
2nd substrate 4b, it is connected conductively to the wiring 32 on 1st substrate 4a through the flow material 34. By the above 
configuration, IC9 for a drive mounted on 1st substrate 4a can supply a signal to the electrode of both the Rhine wiring 22 on 1st 
substrate 4a therefore dot electrode 1 7a, and Rhine electrode 1 7b on 2nd substrate 4b. 

[005 1 ] In drawing 1 , the lighting system 3 countered and arranged in the outside front face of 1 st substrate 4a which constitutes a 
liquid crystal panel 2 has the transparent material 39 tabular by the shape of a rectangle formed by transparent plastics, and light 
equipment 41 attached in the transparent material 39. In drawing 2 , the field of a liquid crystal panel 2 and the opposite side is 
equipped with the light reflex sheet 52 by attachment among transparent materials 39. Moreover, the field which counters a liquid 
crystal panel 2 among transparent materials 39 is equipped with the optical diffusion sheet 53 by attachment, and it is further equipped 
with the prism sheet 54 by attachment on it. 

[0052] The light reflex sheet 52 reflects the light which came out from the field of a liquid crystal panel 2 and the opposite side to the 
exterior among transparent materials 39, passes a transparent material 39 again, and carries out outgoing radiation to the exterior from 
the field which counters a liquid crystal panel 2 among transparent materials 39. The optical diffusion sheet 53 distributes the light 
which carried out outgoing radiation from the field which counters a liquid crystal panel 2 among transparent materials 39 in diffusion, 
i.e., the many directions. The prism sheet 54 is the sheet member which formed prism, i.e., the transparent body with two or more flat 
surfaces which are not parallel, in the field which counters the field which counters a liquid crystal panel 2, and/or a transparent 
material 39, and it acts so that the light which came out of the optical diffusion sheet 53 may be turned in the fixed direction. 
[0053] In drawing 1 , light equipment 41 has three LED42 as the light source which generates light in punctiform, and the substrate 43 
which supports those LED42. LED42 can also be made into one piece if needed, or can also be made [ two or more / other than three 
piece ]. A substrate 43 has the control circuit 47 connected to the wiring 46 prolonged from terminals 44 and those terminals on the 
translucent film which has flexibility by the product made from plastics, and those wiring 46. A control circuit 47 generates the current 
for driving LED42. LED42 fixes by adhesion etc. on a substrate 43 so that it may connect with a control circuit 47. 
[0054] LED42 has blue LED48 which generates blue glow, and resin 49 prepared in the luminescence side of blue LED48 including 
the YAG fluorescent substance, as shown in drawing 2 . When the blue glow generated from blue LED48 passes resin 49, a part of the 
blue glow is changed into a mixed light with yellow light, i.e., green light, and red light in a YAG fluorescent substance, and the white 
light is acquired in the luminescence side 5 1 by mixing with the blue glow which carried out outgoing radiation to the exterior without 
this hitting a YAG fluorescent substance. 

[0055] The attachment cost K is set up at the tip of the substrate 43 of light equipment 41, and this attachment cost K fixes by adhesion 
through the light reflex sheet 52 to the liquid crystal panel 2 of the transparent materials 39, and the field of the opposite side. It can 
replace with such an adhesion method, a projection, for example, a pin, can be formed in the proper place of a transparent material 39, 
fitting structure, for example, a hole, can be prepared in the location of the substrate 43 corresponding to it, and the structure of fixing 
light equipment 41 to a transparent material 39 can also be adopted by carrying out fitting of those pins and holes. 
[0056] In addition, although the light reflex sheet 52 was formed between the transparent material 39 and the substrate 43 with this 
operation gestalt, a substrate 43 can be directly fixed to a transparent material 39, and a substrate 43 and the outside front face of a 
transparent material 39 can also be equipped with the light reflex sheet 52 after that. 

[0057] It is formed in the field of a liquid crystal panel 2 and the opposite side among transparent materials 39 by the array pattern 
with two or more fixed projected parts 56 as a dot pattern. These projected parts 56 are formed in order to take out the light which 
advances while carrying out total reflection of the interior of a transparent material 39 to the exterior of a transparent material 39. 
Drawing 4 shows the structure which removed the liquid crystal panel 2 in drawing 2 , and looked at a transparent material 39 and 
light equipment 41 from arrow-head B. Each projected part 56 is superficially formed in the shape of a rectangle, and it is formed so 
that area may become large, as the side still nearer to light equipment 41 is formed in a small area and separates from light equipment 
4 1 , as shown in drawing 4 . 0 

[0058] Thus, it is for making into homogeneity light of the shape of a field supplied to a liquid crystal panel 2 from a transparent 
material 39 to change the area of a projected part 56 according to the distance from light equipment 41 by weakening the quantity of 
light of the light by which outgoing radiation is carried out toward a liquid crystal panel 2 by the side near light equipment 41, and 
strengthening the quantity of light of the light by which outgoing radiation is carried out toward a liquid crystal panel 2 by the side far 
from light equipment 4 1 . 

[0059] In addition, in drawing 2 , the light reflex sheet 52, the optical diffusion sheet 53, and the prism sheet 54 can omit either of 
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them, or all if needed. 

[0060] In drawing 4 , rather than the location in which LED42 is formed among the substrates 43 which constitute light equipment 41 , 
it is the front face of the field G by the side of a transparent material 39, and the light reflex field H is established in the field between 
adjacent LED42. Moreover, it is between those light reflex fields H, and the optical field P for stopping the brightness of the local high 
brightness field A (refer to drawing 1 1 (a)) is formed near the front field 51 of the luminescence side 5 1 of LED42, i.e., a 
luminescence side. 

[0061] In the case of this operation gestalt, the light reflex field H is formed with the white ingredient 57 printed on the substrate 43, as 
shown in drawing 2 . Moreover, the optical field P is formed with the black ingredient 58 formed on the white ingredient 57. This 
black ingredient 58 acts as a member in which it is hard to reflect light. The optical field P and the light reflex field H are formed over 
both the field between the luminescence sides 51 of light entering surface 39a and LED42 of a transparent material 39, and the field 
where a substrate 43 laps with a transparent material 39. 

[0062] The light reflex field H is not restricted to printing of a white ingredient, but it can realize forming substrate 43 itself with a 
white ingredient, by pasting up a white sheet, etc. Moreover, about a color, it is not restricted to white but can consider as the color of 
others which can reflect light. 

[0063] Moreover, the member which constitutes the optical field P and in which it is hard to reflect light is not restricted to printing of 
a black ingredient, but can be realized forming substrate 43 itself with a black ingredient, by pasting up a black sheet, etc. Moreover, 
about a color, it is not restricted black but can carry out to the color of others which can absorb light, for example, gray. 
[0064] Drawing 5 expands the part in which LED42 was formed among the structures which attached the substrate 43 which 
constitutes light equipment 41, and the transparent material 39, and is shown. Generally, LED42 has directivity about outgoing 
radiation light. That is, the light which comes out from the luminescence side 51 of LED42 is strong in a specific direction, and has a 
weak property in the specific direction. The graphic form shown in drawing 5 with Sign S shows the optical directivity of LED42. 
[0065] If the view of this optical directivity diagram S is explained, in drawing 5 (a), the luminous intensity which the luminous 
intensity which progresses in the rectilinear-propagation direction shown by the arrow head CO among the light which comes out of 
LED42 has the magnitude shown by the die length of an arrow head CO, and progresses in each direction of arrow heads CI , C2, C3, 
and C4 has the reinforcement corresponding to the die length of each arrow head. Light does not carry out outgoing radiation in the 
just beside direction of the luminescence side of LED42, i.e., the just beside direction with an include angle of 0 degree, so that clearly 
from this directivity diagram S. In addition, the optical directivity of LED42 is not superficial, and as shown in drawing 5 (b), it is 
discovered also in the height direction. That is, LED42 has the optical directivity shown with the optical three dimension directivity 
diagram S. 

[0066] In this operation gestalt, the superficial width of face D of the optical field P for suppressing generating of a local high 
brightness field is formed so that it may become the range larger than the above-mentioned optical directivity diagram S. It can 
suppress certainly by this that the light from LED42 reflects with a substrate 43, consequently the local high brightness field which 
originates in the reflected light concerned and is generated can be stopped certainly. 

[0067] In addition, although the superficial width of face D of the optical field P is decided as mentioned above, as superficial die- 
length E of the optical field P is shown in drawing 5 (b), it is decided to be it regardless of the optical directivity diagram S. 
Specifically, die-length E of the optical field P is set up for a long time than the field where the light which came out from the 
luminescence side 5 1 of LED42 reaches a substrate 43 directly through between a transparent material 39 and LED42. If it carries out 
like this, the reflected light of the part which is the reflected light from a substrate 43 and contributes to generating of a local high 
brightness field can be stopped certainly. 

[0068] In addition, in adopting the structure of making the light reflex sheet 52 intervening between a substrate 43 and a transparent 
material 39 like this operation gestalt, it reflects with the light reflex sheet 52, and the light which came out of LED42 and went into 
the transparent material 39 does not reach to the optical field P. Therefore, whether it forms the optical field P about the field which 
laps with the light reflex sheet 52 or does not prepare, there may be no change in the effectiveness about suppressing generating of a 
local high brightness field. However, since the light which penetrates the light reflex sheet 52 may exist and it prevents that such a 
light reflects with a substrate 43 and participates in generating of a local high brightness field, if it can do, it is desirable to form the 
optical field P also on the substrate 43 of the field which overlaps the light reflex sheet 52. 

[0069] Moreover, the configuration of not forming the light reflex sheet 52 between a substrate 43 and a transparent material 39 like 
this operation gestalt, equipping **** of a transparent material 39 with a substrate 43 directly as a modification of liquid crystal 
equipment, and equipping a substrate 43 and the outside front face of a transparent material 39 with the light reflex sheet 52 after that 
can be considered. In such a case, outgoing radiation may be carried out into the exterior of a transparent material 39, i.e., space, 
without the light which came out of LED42 and carried out incidence to the transparent material 39 carrying out total reflection in the 
side edge near LED42 in the interface of a transparent material 39 and outer space among transparent materials 39. In such a case, 
since the light has a possibility of reflecting with a substrate 43 and participating in generating of a local high brightness field when the 
light which carries out outgoing radiation to the exterior of a transparent material 39 reaches a substrate 43, it is desirable to establish 
the optical field P also in the field on the substrate 43 considered that such the reflected light occurs. 

[0070] Furthermore, the configuration of equipping **** of a transparent material 39 with a substrate 43 directly is also considered as 
a modification of liquid crystal equipment, without adopting the light reflex sheet 52. Also in this case, outgoing radiation may be 
carried out into the exterior of a transparent material 39, i.e., space, without the light which came out of LED42 and carried out 
incidence to the transparent material 39 carrying out total reflection in the side edge near LED42 in the interface of a transparent 
material 39 and outer space among transparent materials 39. Since the light has a possibility of reflecting with a substrate 43 and 
participating in generating of a local high brightness field when the light which carries out outgoing radiation also of such a case to the 
exterior of a transparent material 39 reaches a substrate 43, it is desirable to establish the optical field P also in the field on the 
substrate 43 considered that such the reflected light occurs. 

[0071] It is as above-mentioned by forming the optical field P on the substrate 43 near LED42 that generating of a local high 
brightness field can be suppressed. With this operation gestalt, a light reflex field H called a white field etc. is formed between the 
optical fields P of the pair which adjoins the upper pan. Generally, although light tends to arrive at the front field of the luminescence 
side of LED42, light cannot reach a part for the both side parts of the staging area 42 of LED42 of an adjacent pair, i.e., LED, easily. 
And this is considered to be one of the reasons of being easy to generate a local high brightness field corresponding to the front field of 
LED42. If the light reflex field H is established in the staging area of LED42 of an adjacent pair like this operation gestalt about this, 
the amount of reflected lights on the substrate 43 in the field concerned to which the quantity of light tends to fall can be increased, 
and, so, generating of a local high brightness field can be suppressed much more certainly. 

[0072] Next, as shown in drawing 1 and drawing 4 , the optical pattern with which the prism side 6 1 and a flat surface 62 continue by 
turns is formed in light entering surface 39a of a transparent material 39. It is the thing of the transparent body with two or more flat 
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surfaces which are not parallel to prism, and a prism side is external surface of such prism With this operation gestalt, the crest-like 
projection is prepared as a prism side 61 by the shape of a cross-section triangle prolonged in the shape of a straight line over the 
whole region of the height direction of light entering surface 39a of a transparent material 39, i.e., thickness direction **. 
[0073] In addition, the prism side 61 is not restricted to being prepared over the whole region of the height direction of board thickness 
of light entering surface 39a, i.e., the direction of a transparent material 39, but can also be established in the partial location of the 
height direction. Moreover, height is lower than two equilateral triangles of the shape of an equilateral triangle made into a base, and 
the configuration where height is higher than the shape of the equilateral triangle, namely, it sharpened, and the above-mentioned 
equilateral triangle, namely, the shape of a cross-section triangle of the prism side 61 can make light entering surface 39a the shape of 
a triangle of two equilateral triangles of a flat configuration, a right triangle, and arbitration other than these. Moreover, the cross- 
section configuration of the prism side 61 can be made into the shape of a polygon other than the shape of a triangle. 
[0074] As mentioned above, with this operation gestalt, since the prism side 61 was established in light entering surface 39a of a 
transparent material 39, it can prevent much more certainly that a local high brightness field occurs to the near field of LED42 
conjointly with existence of the optical field P which diffused moderately the light which comes out of LED42 and goes into a 
transparent material 39 in the direction of a flat surface of a transparent material 39 according to the prism side 61 concerned, therefore 
was prepared on the substrate 43. 

[0075] In addition, establishing only the prism side 61 continuously in establishing the prism side 61 in light entering surface 39a of a 
transparent material 39, i.e., making the whole surface of light entering surface 39a into the continuous prism side 61, ************. 
However, with this operation gestalt, such a continuous prism side 61 is not adopted, but the optical pattern with which the prism side 
61 and a flat surface 62 continue by turns is adopted. 

[0076] Thus, when the flat surface 62 was made to intervene between the prism sides 61 of the pair which adjoins each other mutually, 
compared with the case where the prism side 61 is made to continue, it was checked by experiment of this invention person that 
generating of a local high brightness field can be prevented much more certainly. This is considered to be because for the direction 
which made the flat surface 62 intervene between the prism sides 61 to be able to make the diffusion condition of light much more 
remarkable compared with the case where the prism side 61 is made to continue. 

[0077] Moreover, if the prism side 61 is made to continue, without making a flat surface 62 intervene, it is possible that the brightness 
of outgoing radiation light falls, but if it is made to make the prism side 61 and a flat surface 62 continue, the fall of brightness can be 
prevented and a bright display can be performed. 

[0078] In addition, as shown in drawing 5 (a), a part for the base part of the shape of a cross-section triangle which constitutes the 
prism side 6 1 is formed for a long time than the width of face of projected part 56a nearest to the prism side 61 . If it puts in another 
way, when forming two or more projected parts 56 for adjusting optical refraction in the field of the opposite side of a liquid crystal 
panel 2 among transparent materials 39, the width of face of projected part 56a which is in the location nearest to the prism side 61 
among those projected parts 56 is formed smaller than a part for the base part of the prism side 61 . 

[0079] Hereafter, the actuation is explained about the liquid crystal equipment which consists of the above-mentioned configuration. 
[0080] When extraneous lights, such as sunlight and indoor light, are enough, as an arrow head F shows to drawing 2 , after an 
extraneous light is incorporated inside a liquid crystal panel 2 through 2nd substrate 4b and this extraneous light passes the liquid 
crystal layer 13, it reflects by the transflective reflective film 16, and the liquid crystal layer 13 is supplied. 
[0081] On the other hand, when an extraneous light is inadequate, LED42 in the light equipment 41 which constitutes a lighting 
system 3 is turned on. The light which appeared from LED42 in punctiform at this time is introduced inside this transparent material 
39 from light entering surface 39a of a transparent material 39, as an arrow head J shows, and after that, outgoing radiation is directly 
carried out from the field which counters a liquid crystal- panel 2, i.e., an optical outgoing radiation side, or after coming out from the 
field of the opposite side in which the projected part 56 was formed and reflecting with the light reflex sheet 52, outgoing radiation of 
it is carried out from an optical outgoing radiation side. Thus, the light which carries out outgoing radiation is supplied to the liquid 
crystal layer 13 as a field-like light through the opening 1 9 formed in the transflective reflective film 16 from every place of an optical 
outgoing radiation side. 

[0082] While light is supplied to the liquid crystal layer 13 as mentioned above, about a liquid crystal panel 2, it is controlled by IC9 
for a drive, for example, a scan signal is supplied to the Rhine wiring 22, and a data signal is supplied to coincidence at Rhine 
electrode 17b. If TFD21 of a specific display dot will be in a selection condition (namely, ON state) according to the potential 
difference of a scan signal and a data signal at this time, a video signal will be written in the liquid crystal capacity in that display dot, 
and if TFD2 1 concerned will be in the condition (namely, OFF state) of not choosing, after that, that signal will be stored in the 
display dot concerned, and will drive the liquid crystal layer in the display dot concerned. 

[0083] In this way, the liquid crystal molecule in the liquid crystal layer 1 3 is controlled for every display dot, and, so, the light which 
passes the liquid crystal layer 13 is modulated for every display dot. And when the light modulated in this way passes polarizing plate 
27b, images, such as an alphabetic character, a figure, and a graphic form, are displayed in the effective viewing area of a liquid crystal 
panel 2. 

[0084] While the display which used liquid crystal as mentioned above is performed, in drawing 4 , the light generated from LED42 is 
incorporated inside this transparent material 39 from light entering surface 39a of a transparent material 39. And while going on 
carrying out total reflection of the interior of a transparent material 39, when specific optical conditions are satisfied, outgoing 
radiation of this light is carried out to the shape of a field from a transparent material 39, and it is supplied to a liquid crystal panel 2. 
[0085] Under the present circumstances, the light which came out of LED42 has high reinforcement in the front field of the 
luminescence side 5 1 of LED42 concerned, and reinforcement becomes weak in the field separated from LED42 concerned in a 
longitudinal direction. For this reason, into the part near LED42, it is easy to generate a local high brightness field among transparent 
materials 39. However, with this operation gestalt, since the optical pattern with which the prism side 61 and a flat surface 62 follow 
light entering surface 39a of a transparent material 39 by turns was prepared, the light which carried out incidence to light entering 
surface 39a fully diffuses in the direction of a flat surface of a transparent material 39. For this reason, it can prevent certainly that a 
local high brightness field occurs into the part near LED42 among transparent materials 39. Moreover, the fall of brightness can also 
be prevented. 

[0086] Moreover, with this operation gestalt, since the black optical field P was established in the front field of the luminescence side 
51 of LED42, the quantity of light of the light corresponding to the front field of the luminescence side 51 of LED42 is stopped. For 
this reason, generating of the above local high brightness fields can be further suppressed according to the synergistic effect with an 
operation of an optical pattern including the prism side 61 . 

[0087] Furthermore, with this operation gestalt, since the white light reflex field H was established in the field left in the longitudinal 
direction of LED42, i.e., the near field of LED42, the fall of the quantity of light of the light in the field of the longitudinal direction of 
LED42 can be suppressed. For this reason, generating of the above local high brightness fields can be further suppressed according to 
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the synergistic effect of preparing an operation of an optical pattern and the black optical field P including the prism side 61 . 
[0088] (Modification) Drawing 6 shows the modification of the prism side established in light entering surface 39a of a transparent 
material 39. Although the cross-section configuration adopted the projection of the shape of the shape of an equilateral triangle, and 2 
equilateral triangles as a prism side 61 in drawing 5 (a), the cross-section configuration has adopted the right-triangle-like projection as 
a prism side 61 in the example shown in drawing 6 . 

[0089] Drawing 7 shows other modifications of the prism side established in light entering surface 39a of a transparent material 39. 
With the operation gestalt shown by drawing 5 (a) and drawing 6 , although the projection was adopted as a prism side 61, in the 
example shown in drawing 7 , it became depressed, especially the cross-section configuration has adopted the hollow of the shape of 
the shape of an equilateral triangle, and 2 equilateral triangles as a prism side. 

[0090] Drawing 8 shows the modification of the optical pattern for adjusting the rate of optical refraction prepared in the optical field- 
like outgoing radiation side and the field of it and the opposite side in a transparent material 39. With the operation gestalt shown in 
drawing 5 , although the dot-like projected part 56 was adopted as such an optical pattern, in the example shown in drawing 8 , the 
projection 63 of the shape of two or more straight line which extends in a longitudinal direction to the direction of incidence of the 
light from LED42, i.e., a stripe pattern, is adopted as an optical pattern. In drawing 8 , although the cross-section configuration of the 
stripe pattern 63 is made into the shape of a triangle, this can also be made into the shape of the shape of a rectangle, and a hemicycle 
etc. 

[0091] In order to carry out outgoing radiation of the light of the shape of a field of uniform strength from the optical outgoing 
radiation side in the reason 39 same with having enlarged gradually, i.e., a transparent material, as the area of the dot-like projected 
part 56 is separated from LED42 in drawing 5 , array-pitch M of two or more stripe projections 63 is formed so that it may become 
nectar gradually. In addition, it can replace with this and the structure of enlarging magnitude of the stripe projection 63 gradually can 
also be adopted. 

[0092] Furthermore, with the operation gestalt of drawing 5 , processing called printing of a black ingredient etc. was performed as a 
member in which it is hard to reflect the light for forming the optical field P for preventing generating of a local high brightness field. 
That is, the light absorption member was used as a member in which it is hard to reflect light. However, the member in which it is hard 
to reflect light is not restricted to such a light absorption member, for example, can also be formed by the optical diffusion member or 
the light transmission member. 

[0093] (Operation gestalt of electronic equipment) Drawing 9 shows 1 operation gestalt of the portable telephone which is an example 
of the electronic equipment concerning this invention. The portable telephone 90 shown here is constituted by storing an antenna 91, a 
loudspeaker 92, liquid crystal equipment 100, a key switch 93, and various components called microphone 94 grade in the sheathing 
case 96 as a case. Moreover, the control circuit substrate 97 in which the control circuit for controlling actuation of each above- 
mentioned component was carried is formed in the interior of the sheathing case 96. The liquid crystal equipment 1 shown in drawing 
I can constitute liquid crystal equipment 1 00. 

[0094] In this portable telephone 90, the signal inputted through a key switch 93 and a microphone 94, the received data received with 
the antenna 91 are inputted into the control circuit on the control circuit substrate 97. And the control circuit displays images, such as a 
figure, an alphabetic character, and a pattern, in the screen of liquid crystal equipment 1 based on the inputted various data, and 
transmits transmit data through an antenna 9 1 further. 

[0095] On the relation which prepared the optical pattern which changes from the prism side 61 and a flat surface 62 to light entering 
surface 39a of a transparent material 39, among the effective viewing areas of a liquid crystal panel 2, it can prevent that a local high 
brightness field occurs, and uniform brightness can be expressed to the side near LED42 as the liquid crystal equipment 1 shown in 
drawing 1 . Therefore, if such liquid crystal equipment 1 is used as liquid crystal equipment 1 00 of drawing 9 , the uniform legible 
display of brightness can be performed to the display of a portable telephone 90. 

[0096] Drawing 10 shows other operation gestalten of the electronic equipment concerning this invention. The electronic equipment 
shown here is constituted by the source 101 of a display information output, the display information processing circuit 102, a power 
circuit 103, a timing generator 104, and liquid crystal equipment 100. And liquid crystal equipment 100 has a liquid crystal panel 107 
and the drive circuit 1 06. 

[0097] The source 101 of a display information output is equipped with memory called RAM (Random Access Memory) etc., a 
storage unit called various disks etc., the tuning circuit which carries out the alignment output of the digital image signal, and supplies 
the display information of the picture signal of a predetermined format etc. to the display information processing circuit 102 based on 
various kinds of clock signals generated by the timing generator 1 04. 

[0098] Next, the display information processing circuit 102 is equipped with many circuits of common knowledge, such as 
magnification and an inverter circuit, a rotation circuit, a gamma correction circuit, and a clamping circuit, performs processing of 
display information in which it inputted, and supplies a picture signal to the drive circuit 106 with a clock signal CLK. Here, the drive 
circuit 1 06 names an inspection circuit etc. generically with a scanning-line drive circuit (not shown) and a data-line drive circuit (not 
shown). Moreover, a power circuit 103 supplies predetermined supply voltage to each above-mentioned component. 
[0099] Also in the electronic equipment of this operation gestalt, the uniform display of brightness without a local high brightness field 
can be performed by using the liquid crystal equipment 1 shown in drawing 1 as liquid crystal equipment 100. 

[0100] (Other operation gestalten) although the desirable operation gestalt was mentioned and this invention was explained above, this 
invention is not limited to the operation gestalt, within the limits of invention indicated to the claim, is boiled variously and can be 
changed. 

[0101] For example, although this invention was applied to the liquid crystal equipment of the COG method which is the structure of 
mounting IC for a drive in a substrate front face directly with the operation gestalt shown in drawing 1 , it replaces with a COG 
method and, of course, this invention can be applied to the liquid crystal equipment of structure which connects IC for a drive to a 
liquid crystal panel through a wiring substrate called FPC (Flexible Printed Circuit) etc. Moreover, this invention is applicable also to 
the liquid crystal equipment of structure which connects to a liquid crystal panel the TAB (Tape Automated Bonding) substrate with 
which IC for a drive was mounted. 

[0102] Moreover, although this invention was applied to the liquid crystal equipment of the active matrix of the structure attached to 
each display dot by using as a switching element TFD which is the active element of 2 terminal molds with the operation gestalt 
shown in drawing 1 The liquid crystal equipment of the passive matrix which replaces with this and does not use an active component, 
This invention is applicable also to the liquid crystal equipment of the active matrix of the structure attached to each display dot by 
using the active element of 3 terminal molds called TFT (Thin Film Transistor) etc. as a switching element etc. 
[0103] Moreover, with the operation gestalt shown in drawing 1 , although it is common that TN mold is used as liquid crystal The 
liquid crystal equipment of structure replace with this and using BTN (Bi-stable Twisted Nematic) mold liquid crystal, The liquid 
crystal equipment of structure using the liquid crystal of the bistability mold which has memory nature called strong dielectric mold 
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liquid crystal etc., The color (guest) which has an anisotropy in absorption of the light in the liquid crystal equipment of structure 
using the liquid crystal of macromolecule distributed process input output equipment, and the direction of a major axis and the 
direction of a minor axis of a molecule is dissolved in the liquid crystal (host) of fixed molecular arrangement This invention is 
applicable also to the liquid crystal equipment of the various structures of the liquid crystal equipment of structure using the liquid 
crystal of GH (guest host) mold which made a liquid crystal molecule and parallel arrange a color molecule etc. 
[0104] Moreover, while a liquid crystal molecule arranges this invention perpendicularly to both substrates at the time of no electrical- 
potential-difference impressing, at the time of electrical-potential-difference impression, a liquid crystal molecule can apply it also to 
the liquid crystal equipment of a configuration of using the perpendicular orientation (namely, homeotropic orientation) of arranging 
horizontally to both substrates. 

[0105] Moreover, while a liquid crystal molecule arranges this invention horizontally to both substrates at the time of no electrical- 
potential -difference impressing, at the time of electrical -potential -difference impression, a liquid crystal molecule can apply it also to 
the liquid crystal equipment of a configuration of using the parallel orientation (namely, level orientation or homogeneous orientation) 
of arranging perpendicularly to both substrates. 

[0106] As mentioned above, various things can be used for the liquid crystal equipment which can apply this invention as liquid 
crystal or an orientation method. 

[0107] Moreover, in drawing 9 , although this invention was applied to the portable telephone as electronic equipment, this invention 
is applicable to the electronic equipment of Personal Digital Assistant machine, digital camera, video camera, and others versatility. 
[0108] 

[Example] (The 1st example) it is shown in drawing 13 (a) — as — the height of the prism side 61 — Ll=10-50micrometer — desirable - 
- 0.02-0.3mm — carrying out — a vertical angle — alpha=80- it considered as 120 degrees, the pitch was set to Pl=100-300micrometer, 
and distance between the luminescence side of LED42 and light entering surface 39a of a transparent material 39 was set to 1- 0.2mm 
or less of D. Moreover, as shown in drawing 13 (b), the height of the luminescence side of LED42 was set to Hl=0.7mm, the height of 
LED42 was set to H2=l .0mm, and the height of light entering surface 39a of a transparent material 39 was set to H3=0.8-0.9mm. 
When the conditions of LED42 and prism side 61 grade were set up as mentioned above, the local high brightness field could decrease 
to extent which is satisfactory practically, and, moreover, has secured the brightness of the light which carries out outgoing radiation 
from a transparent material 39 in sufficient magnitude. 

[0109] (The 2nd example) Next, in drawing 14 (a), it is the transparent material 39 whose diagonal size is 2 inches, and that whose 
light entering surface 39a is a mere flat surface, this invention product with which light entering surface 39a consists of continuation at 
a prism side and a flat surface, and three kinds of transparent materials 39 of thing ** whose light entering surface 39a is continuation 
of only a prism side were prepared. 

[0110] And light entering surface 39a of each transparent material 39 was countered, and three LED42 was installed as the light 
source. Moreover, the light reflex sheet 66 was formed in the rear-face side of each transparent material 39, and the optical diffusion 
sheet 67, 1st prism sheet 68a, and 2nd prism sheet 68b were further prepared in the optical outgoing radiation side of each transparent 
material 39. 1st prism sheet 68a and a 2nd prism sheet 68b prism pattern have been arranged so that it may intersect perpendicularly 
mutually. 

[01 1 1] In each above-mentioned lighting system, the 15mA [ per piece ] current of LED42 was supplied, and they were turned on. 
And in drawing 14 (b), the brightness in five points shown by ** on the optical outgoing radiation side of a transparent material 39 - 
** was measured using luminance-meter BM5A (TOPCON CORP. make). 

[0112] The above measurement result is shown in drawing 15 . In drawing 15 , "average luminance" is the average of the brightness 
measured in ** - **. Moreover, "homogeneity" is the average of "brightness nonuniformity." The following thing became clear from 
this measurement result. That is, the local high brightness field generated near LED42 in a transparent material 39 was reduced by the 
thing of a configuration of having made the prism side and the flat surface continue to extent which is satisfactory practically. 
Moreover, the brightness nonuniformity in the optical outgoing radiation side of a transparent material was reduced by the thing of a 
configuration of having made the prism side and the flat surface continue to extent which is satisfactory practically. Furthermore, the 
average luminance in the optical outgoing radiation side of a transparent material had the highest thing of a configuration of having 
made the prism side and the flat surface continue. When preparing the optical pattern with which a prism side and a flat surface 
continue in the light entering surface of a transparent material by the above, brightness was high and it turned out that the outgoing 
radiation light which moreover does not have generating of a local high brightness field can be obtained. 

[Translation done.] 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing each 1 operation gestalt of the lighting system 
concerning this invention, and liquid crystal equipment in the state of decomposition. 
[Drawing 2] It is the sectional view showing the cross-section structure of the liquid crystal 
equipment shown in drawing 1 . 

[Drawing 3] It is the perspective view showing an example of the active component used with the 
liquid crystal equipment of drawing 1 . 

[Drawing 4] It is the top view showing the planar structure of the lighting system used with the 
liquid crystal equipment of drawing 1 . 

[Drawing 5] (a) is the top view expanding and showing the important section of drawing 4 , and (b) 
is the sectional view showing the cross-section structure of the important section. 
[Drawing 6] It is the top view showing the modification of the prism side established in the light 
entering surface of a transparent material. 

[Drawing 7] It is the top view showing other modifications of the prism side established in the light 
entering surface of a transparent material. 

[Drawing 8] (a) is the top view showing the modification of an optical pattern prepared in the optical 
outgoing radiation side of a transparent material etc., and (b) is the sectional view. 
[Drawing 9] It is the perspective view showing 1 operation gestalt of the electronic equipment 
concerning this invention. 

[Drawing 10] It is the block diagram showing other operation gestalten of the electronic equipment 
concerning this invention. 

[Drawing 1 1] It is the top view showing the conventional example of a lighting system. 
[Drawing 12] It is the top view showing other conventional examples of a lighting system. 
[Drawing 13] It is drawing showing one example of the lighting system concerning this invention, 
and (a) shows a top view and (b) shows the side-face sectional view. 

[Drawing 14] It is drawing showing other examples of the lighting system concerning this invention, 
and (a) shows a side elevation and (b) shows the top view. 

[Drawing 15] It is drawing showing the result of the measurement performed using the example 
shown in drawing 14 . 
[Description of Notations] 

Liquid crystal equipment, 2:liquid crystal panel, 3:lighting system, 4a, 4b : 1: A substrate, 16: The 
transflective reflective film, a 17a:dot electrode, a 17b:Rhine electrode, 18a, 18b : The orientation 
film, 19 : Opening, 21:TFD, 22:Rhine wiring, 27a, a 27b:polarizing plate, 28 : A color filter, 41:light 
equipment, 42:LED (light source), 43:substrate, 44 : A terminal, 51:luminescence side, 52:light 
reflex sheet, 53:light diffusion sheet, 54: A prism sheet, 56:projected part (dot pattern), 57 : A white 
ingredient, 58: A black ingredient, 61 :prism side, 62:flat surface, 63 projection (stripe pattern), 
90:portable telephone (electronic equipment), 100:liquid-crystal equipment, an A.iocal high 
brightness field, H:light-reflex field, Reattachment cost, aP:optical field, S:directivity diagram, W: 
Effective luminescence field 
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PROBLEM TO BE SOLVED: To avoid 
locally high luminance in the vicinity of 
point light sources, and prevent the 
decrease of luminance over the light 
outgoing surface of a light guide, 
related to light emitted from the point 
light sources. 

SOLUTION: A lighting device 3 
comprises the light sources 42 
emitting light, and the light guide 39 
which receives the light of the light 
sources 42 from a light incident 
surface 39a and emits the light from 
the light outgoing surface. An optical 
pattern composed continually of prism 
surfaces 61 and flat surfaces 62 is 
formed on the light incident surface 
39a. Since the light emitted from the 
light sources 42 is diffused into the 
planar direction thereof by the optical 
pattern, locally high luminance regions 
in the light guide 39 in the vicinity of 
the LEDs (the point light sources) 42 
are not produced. Additionally, the 
luminance of the light emitted in a 
plane shape from the light outgoing 
surface is not degraded. 
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4. cmcio. mmm-m&jm®<w&kzmmizwz. 

4£k*<T'#4. 

[0025] (11) IMffifSLOfflVimmiC&^X , mi 
iB#^f«igti, B*IB*^<^W£T'&oTMIB3fca^4> 
<05K*W-f S«^3t5rKSt § -£flt^SiStt£l£W-4 £ 

kici^Tj&re#4. ztuzx'o, mmwmrn&ffi® 

[0026] (12) ±iB$l£05iBJigS£i5^T » tf 
^±9fcj£v>ttH'Ctt»tMi4£fciWH4 U\ HK 

fc»KTOfc£lW4. JimwssttiBi$i£oft*g|6H4& 

(C3HB«»Kft I>Itt«WtC«iS« *T Kit * *»V >S5 
*4£ 4. 

[0027] (13) ±IB««<0B^SISt:t5^T(i, 
«*0«ffl««fc:3KRJ«lW*»Jt4 £ k **M4 U>. 

mzmttt>tix. K««*»fe#*<oR«3b&*«4i-*i 

fc*fltt.4J:$fcllltlrr4. c<Oifc*»4>4J"s&»6J:d 

#+ttizm^&!^m®t%.tf+MzmML%^mm 

[00283 ( 14) ±EfllfftO!SR»IStc*iV^T , wi 
<£ o T»i£-r S £ k *^T'# * . (15) ±jE«JStf5!Rra 

3bW*SB5rrt<dfe+W«=RflW4 £ k 2:?P^. 4 £ k 
*4. 4fc. 3tS3SS?«5:fflV>4*&tc«i. 1tmfrt><r> 
5KS-®a$ £ k tc J: 4 £ k 

4. 

[0029] (16) ±IB«fi!tWBlB>1SiatC*5V^T . ff 
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[0030] d7) ismf&ofmmmz&^x . m 

s&£Mte. tfeLED (Light Emitting Diode) b » ^ 
#feLED CDjgffl fcl&frt <b*t*: Y A Gn%» b lZ i -a X 

[0031] (i8)mz. *muz&&mngim±. 

ft£Wmzmi-t&ffl s ®£W.b , l«!i£«<7)&ftffiK 

^hwmmzi.ixi.i, ftmnT&mzmm&immmm 

t&ttet-t, z b W%WX\ $i7jm$i<7)£ffil,zfrte^X 

[0032] ( 1 9 ) mz. ^ySBJMSm^&Ste, 
8JM£A{lfftSA£gS&. f£& B B B ijgB£iK£-tSS 

-r & r < m^rM&co-zmzhfz ->xw& 

[0033] 

X4 7fy/tfr'*STPD (Thin Film Diode : M 

COG (Chip On Glass) ^<9&if!i^Bfc#?S B J!£j& 
[0 0 34] HI £fcWt\ JSafSia 1 (iiSaV^-A-2 

izmwmw.3zm*-ttif&zbi,z£-?xBf8.zix2>. m 

v-; VVi 6 fc <k o X ft& 0 6 Z b fc J; -a T § ft 

T^&. Sl«S4atI2aS4bt«:ll 02 
(C^i-i^t. 9"14fcJ:->Tlii*$il*IWS, 
\,\b«9>£>-fe/t'3 r -\*»/7 , l 2**)&£$*U KO-fe/^^ y 
Tl 2rtt3?SB a B * J *fA$ixT?g B a B «l 3*^j££*rC^ 
4. 

[0 0 3 5] H2te4JWt. mi««4ali s ^EPB^r 

oTJBj££fx*:SBl*»l 1 a£3iU *<9JfSl«#l 
1 aco^ B B B ffl3^®^SiiS:itMl 6tfBtfLZtl. *<n 
±l:T F D 2 1 Si; K 7 hSfii 1 7 a^M?il. 
±£IS|6jJKl 8a#Jgj£§:ft.T^.&. E(6lMl8aW* 
SW±. — #cDg&4a&t*4b£i'-/M*6(;:<fc-3T 



[0036] i acoftismmizimit 

«2 7a#. 0>U(fKi^^j:oT^*SitS. £<7>il 

too37] ¥i§&RstM i eiimjtimtm. mm 

TJV 5 -*7 A £ n- -y ^ »J y^tc «k r> T j£R L/C Kit 
RSJBlftLJtft, #H -y b®Bi 1 7 aK*tJS-f 

9£i£HM>,rfct;:J:oT7£j£$il6. HSP19S: 

mi&ivb*)izm8mv>mzzm< lx. ^mtti 

Zbi>X'Z&. 

[0 038] TFD2 1«:01 (a) J: otCh* -y 

Hll 7 at5-f >-i«S2 2i;c7)EI{C^SfLl). 7 
4 >I2i£2 2ti, 01 (c^i a tc, Itm*^-?- ix^n 

X^-|6]tl^i<7)*-(63) {craPiS-fev^TT^M^. 

33. 01 ^SjtS-^0^<^-r^tC7'f^iElg 

>-MBia2 2ti^S**^m^V^ 

[0 039] ffl^«0TFD2 li±. 03^^J;a{^ 
1TFDSS2 1 atm2TFDglil2 1 b b Srttt^JiC: 
Jg^-t«.C:i:tc«J:-o-C^$ilT^S. iWTFD 2 1 

-f. TaW (?>^y/^fy) IZ&1X74 >E 
fS2 2«omi®2 2aat/TFD2 lc7Dmi^J12 3Sr 

<?D^2«2 2bSl^TFD2 lfDi^JK24Sr^-r 

actc. CRJitfCr (?oA) fc«J:oT7^>-iEII2 
2^3B2 2cat^TFD2 1^2^S2 65rm 

[0040] gllTFDgS2 1 a<Ol2iE2 6{±7 

4 >ffl&2 2<r>m3m2 2cfrt>mv : x^&. t*:. m 

2TFDg^2 1 b<?>m2&m2 6«0^feiQtCfi=5rl.«t d 
fc, h' y hW&l 7a.im&Ztlh. v4vWM.22ti> 
h Y >y YnMk 1 7 a^lSittTS^ft^ffifxS £ b i% 
liXtf. *<DWfi&jmiZfe'>X. S1TFDSS2 1 a 

x-im 2 mm 2 6 2 4 1 2 3 intern 

^^il, ^2TFDSS2 1 b-t'lillSl& 

m 2 3 2 4 2 &js 2 6 «o«fc:m$tti#a*8£ 

[0 04 1 ] O^O, S1TFDSS2 1 at^2TF 
D®^2 1 bt<oraT'ti^,Wt3*[6]#<0— fcNDTFD 

mmws.wzw.mzmmziix^h. zoxozmm. 

Jis — f&iZ^ rt y? • 'V— ■ /-x y? ( Back-to-Back ) fll 
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COT F D&mtfW «fc -> T«lBg-r S^K-fct^T „ 

[0 0 4 2] TFD2 1(?)S2TFDSf2 1 bcO$feS§ 
fcSfcTJgJfcSfta H -y hmSi 17a«> I T 

O (Indium Tin Oxide) &b VWifc&IIRftffll&ttLT 

btZtVJBlti.Ztli. F»MI1 7a«, 01 (a) 

fcjjr$\k-3fc:> loco^-f viStg2 2coS#3n6h 

*co?iJ#co H •/ h 2 2 7 4 2 2 1 iWS<7X£r 
^&;bfeY;frfa£SVHc¥fffc&^*vCV>.2>. i 
cofem, *gfcCOF -y h®El 7 atiX^i: Y*lPlt 

ft*. 

[0 0 4 3] «&cOK-y h®EEl 7 ate. *;ft.£coli* 
F y b CO 1 0-3o£fgj£ L . *-ft £»cO*5k F y F 
v F y ^xtffciE^JStt* i t fc: J: 0 . 
Sr**-rs^^co^®HS*^«$ill. . 
[0 0 44] H2tC*J^T, $llt4 aK*frt>rt-&gS 

X. r7Xf7?ftJ:otM$nftS2»ttl lb 

£*rt&. -etx. dco^2««i i bcom&mmm 

iz. oV?2Sti { m&%i\. *<r>±.lZ74ym 

«§1 7htf&&Ztl. ^co±(cE[6j^l 8b*^^$fx 
S. lEfiBIl 8 acO^sWCti. -*tc0g«<4 a&tf 4 b 

;W6tcj:-oTiiS^t-i.Mtc. yt'yymmmb 

[0045] a*;. si2g# 1 1 bcofmmffitemyt 
WL27bi)K mtimmmizx-oxm^tih . -COM 

3fc&2 7bli. |gl^4afflS£0<I3t«2 7aCO<i3^ 

-e*UU?(-cOM3K5:iSiR. ^iit^HJ:o-C^a$*=5rV^ 

[0046] 54 >Wmi 7bte. Hl&tfHl (a) 
fc^tioC:. 7-f yffiH2 2tittftc0*-[6l. ■T'S:*)^. 
Y^(6]{c®4L. BLo*ftfcffl^&:frft-e$>-l>X;fr|6]t;: 

-fr«nm$*lTV%S. ifc, ffl*c07--f ^ttffiil 7 
b«H 1 ( a ) lc^-T«t 5 fc. Y^fafcrfimfcM-fcMSc 
cOFy Ffl^ 7 afcttfl-T&ckdfc^SftS. -f-L 
T. F-yFSffil 7at7^f V^Sil 7bt*<M^rSffl 

[0 04 7] SriJ. Illt-Ji. 9^ 

wzy a >wm 1 7 b *®&t;rtfflffiZ7<:z < mvxm 

[0048] S2(c*>^T, *7-7-i;^2 8li. ?5r 
^colE?iJTM^.A>il7tR, G, Bco3fef£3i2 9i:. -£ 
tl*c>co^2 9coBt^$^ig3^1S. 
7 7^7^3 1 blz£r>X&f&Ztl&. R, G. BcO 



fy&3?29fi. F«y FtKffil 7afc?'f ^tSffil 7bi 
a*fi$r-?T^j£$ft.S>^F «y F£*tJE-f S&Btcm 

[0049] HHwfcWC. 8Sl*«4a{±m2g«4 
bco^WcSSOffi-fSgifjLg^fc^U *co3g{fJ t«5 7 
0&B(CttBift3 2&IW' 3 3*gg«S^LTV^§. -I 
ft COBB® 3 2&tfSSFP3 3*s*t 4MiSfc:igS6ffl I C 
9* { ACF (Anisotropic Conductive Film : ^JjVt& 

mm) stcioT^fisixs. 02^-rioic. mm 

m I C 9\m\ti't& : &#.<r>WFX'h&^>-7'3 65r*-T 
S. ACF8«. f?ft®fttt. fe»TIB(£XttXfttt 

S-fLtt^i: v%o^®-fb!ttttSr#-r S«!i3 7 IZ&&.VM. 
M%mW$L z ?3 8£i&AZit2>Ztl l z£iXmf8.ZtLX 
^l««4aC03SaitSP7±tcm$^iililS3 
2fcS9ftffl I C9ff)mf}McOJ<yy3 6(iACF8(*Ico 
»Wft^3 8fc:J:o-C»WMKS*i*. i^. ^?3 3 

tmmm i c gcoA^fiiicoyN'yT-s 6 t^m^K i -? 

[0 0 50] H2(ZtJV>T. ffi&3 2&Vi% : ?-3 3im 
1 *«4 a±.iZ74 y®M2 2^ K -y hWM 1 7 a 

«5g£B LgP 7 c9±£-5-co£ t Sl^tBTEIS 3 2 1 ^-o T 

v^. ttz. mimR.4abm2mL4bb*imi-& 
is-)\stt6nftmz\,±imx\tv\ffi&<nmmi 3 4 wm. 
xztix^h. m2mwL4b±.i / zBf&ztifz7j ymm 

1 7 b{i^2S^4 bC0±T'^-;W6c0EfrtT-?l^[H 

mmm3 4&-ftLxmig&4a±.cowM3 
2<,znm&w&tix^&. vxkcvmmzx 0 . 

4 a±^5l^5^IBS&ffl I C 9 DS 1 *«4 a±co 
y A ylE^2 2fi£oTr-*-y F«SE17at, ^2»K4 
b±c07-f >^S1 7 b fc<?mfrco«l&MI-^2:tti£-$- 

[005 1 ] laiKfcwc. Wi^^}V2^m-hw, 
\wfc4 a<MmmMizKftLxm&2tifzmfmw.3 

mttx-wittcomftft 3 9t. z<?>m*m 3 9 izjr 0 #»t 

^.ill>7tlg^S4 1 btt-th. 02lCt5t^T. 

3 9 co 5 2 b mMM^miz^^M^- h 

5 2tfmz.immi l z£->x3am2ixx^&. tti. 

«c3 9 CO 3 ^ B 3 B yN*^2fcM(fi]-rS®tw(S7ia£HJt^- 
h 5 3*<0iJ^tfftS«t J: t>T^*$it. $ t>tz%<r>±XZ 

rvxj*^- v 5 4ifimt\f%mt,z£ -oxmmztiz . 

[0 052] 3tKSt^-b52ii. mftto 3 9 <T> o *>?Bt 
H B ByN-^;U2 fcR«(I!lco®*^ng? / ^aj^7t2:RI ! fUT. 

mfmym3 9*m&z-£x. m%&3 9<no 
^2tcit[6i-rsH*^^'\aiit$-*6. miMis- 

h53it. mym3 9<Vo*>m£h'**/\'2l l zMfa-t&ffi 
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2 oHi^W, £15 St*: h mt 

[00 53]iH:fcHt. #$SSS4 l(i„ XfcjftR 
fc»£-***»i:LTO3«0>LED4 2 4:. *tl$><D 
LED4 2*iJ**-*fflR4 3i:«W-4. LED 4 2 
{ii&gfcjStT HI fc-*-* fcSWi. 3ffl 

Ja^«SR«4:"*-*Ci:fcT*ft. lS4 3a. mi. 

ixt*<Dffl&4 6 £ttK3*ifcfRMIaI»4 7 Sr^Tf 5 . $J 
«I|e!8&4 7«U LED 4 2£l^itrtS*:«><7)l$a£±l£; 
■fS. LED4 2tt. «I*HlI»4 7fc:«R8*i4J:3fc: 

[00 54] LED42(i. 09iff@2 KvrfJ: 0 fc. 
W£3fc£-?&£-f.&WfeLED4 8fc, YAG3bfcfl:£-£ 
^ffeLE D 4 8 tf>R3teBfcI»t&:h.fc»IB4 9 fc * W 
f*. lH^ED4 8fr&?^LfclH&#jWBIB4 9£ 

ufeweatt ifctj: ofBKB 5 1 fcafe** 1 

[0055] xw.ms.4 1 <oa«4 3«*sfciiaftft 
vtKtfi&zzix. z<7)mttimKtf%M.m~/-b5 25- 

4f L T 3 9 O 0 2 i: K*f«*>flS 

fc. MjUflWHcJoTimrSft.*. £ <9 J: 

«U *<U=»l6'*-i3aK4 3^)ffl{tK:ie{^flBt. «i 

0 fti®SI«4 1 £^3fc#:3 9 tcSHTtS t ^->fc»»£ 

[ 0 0 5 6 ] fcis. :*3S^!ST*«*ftfls3 9 k*«4 
3 fctf>Hlfc:*R»5'- h 5 2 fcKftfctf. *&4 3 
#ft3 9fctt»fc:B»U *WtfcfcfflK4 32W«»**- 

3 9^>WBWififc:*R»S^- h 5 2 MHN"* CI fc t>T 

[00 57] mi£ft3 9a? triKA"*/^ fcKttfla 

mtzit , h y h > ^ - y t l t wmwmu 5 6 

*3 9cOrta5^RltL**«4>atr^S3teS:*3t«c3 9 

4 lSr^WB^r|6j*>fe^:«JiS:^LTV^. 04 
"Til 0 , ffl* <7)§|g8 5 6 UTimicABttlcflWd it, 
$ <o£3ft!lSIS4 1 <ca£v4MM^S OflBWcJWSSfu 
3tiB£S4 l3&»4«*i*fc:fl!oT1in»* I **<'Sr* id 



[0058] zcvx o i,zmmm.4 1 a^affiistfcjsi: 

V^fflIT?Ra^^U2^|6lj&>-5Tajlt$<lS3t<i03fefi«:S 
ft, 3fcSgB4 l*fc»VMBT«J|i/'«*/P2'M«Qa»->T 

[0 0 59] =fir*J, H2tCfeWt % atRltS'— h5 2. 

msc^- h 5 3 &i*x y h 5 4 <i^tCJS t 

[0060] 04Cfcv^x. %mmm.4 1 s-^-rs* 

&4 3c03*>LED4 2^tS{t^>nT^Sfi[gi 0 

3fctt3 9»D^i£G<0*ffiT'$>-o-C, LED4 
2<^ra<7)ffl^C{i3tStt«l^H*iift(t^ni.. 4fc. * 
tl t> WftRSmOL H <7) ST'fc -a T L E D 4 2 ^OfBtffi 5 
1 0 frtrSSi^ -t3:*>*>?BfcE5 l^ifi^, t^±, 
WS»^ffl«A (01 1 (a) #Bg) c^iS^^xS^ 

[oo6i] mummim. ^msmmnmnc. 02 

IZTji-tX 0 IC, m&L4 3±l;EP®J$^7tefe«^5 7fc 

v^s. zcom&Mm5 8tfft*%.9imtm^ : &tft lt 

OAftffi3 9atLED4 20563K® 5 1 k <?>m<r>ffi. 

Rt/mm4 3tfmmk3 9 kw&hm&em-Mzb 
[0062] xfcsmmmi. stttmneofflizmkix 

■T. mR4 3*tl&#t:&&M®X°&m-t&Zb*. & 
&is-ht:Wi-t&Zbmi,z£~?X$mX'Z ttz. 

&zmLxi±, &&izmt>th-r. ftz%ttx'zz>ze>m 
vfet-thztwx'Zh. 

[0 063] 4fc. %&®&P*mjSL-t&. 

m&zmt>tvf, %*mLX'%z>%<nfc<D&. mum 

[0 064] 05ii, xmsm.4 1 zmm-hmi.4 3 
bm%»3 9 b im^n^nm^co ^led4 2* { 
mibtifz&ttzmzLXTjKLx^z. -®tc> led 

e d 4 2 coz&m 5 1 ^h^hmm^.^^z^ < . 

-T0Jgt±. LED4 2<?53feti|6l14$-^LTV%S. 
[0065] £tfO3tt§[6]tt0S^^5rlK0fl-rfl{f . 0 
5 (a)tCfcV^T, LED4 2*^iHS3toa*>^9lC 
0 T'*-TE3i*fS]{cjitf7l£<?5^JK{i^eiC 0 tffcRS 
•f^#$S:«-L, ^EPCl. C2. C3. C4^hf 
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fc, LED4 2<0fl3fcffi?)*8tfr|pL -r^^JgO" 
(Dimijfa. iZi£K&tmi,%\.\ LED4 2<0 

3feJi|S]tt<i¥S6*l : 5rt^T{i^:<ll5 ( b ) fcjjcti 0 

tt&ft^l&M S X** $ ft £ i *-t 6 . 

[0066] xmtmmizti^x . sHJr«isa^®is^ 

Cltl^J:'). LED4 2*^605e* 4 a«4 3TR*t 

[ 0 0 6 7 ] 3ri3 , ft^$P WffiW&llDJi.tfecO 

$Eii. 3ia8l<MtBlStttBi«R«r<. 05 (b) fc**- 
£olzLXm>t>tl&. AttWfctt. 36^RWPO«S 
Eti, LED42<9SBfeffi5 1 3 9 

k LE D 4 2 k <9fg£>I-TC«t£4 3 fcffigfciijii-f f> 

coRtf #r h *> x mmmnms.mm<7)^Mz^--t h a 
■ftoKmftzmmizwt &zt tfx-% h . 
[0068] *mmmco&oi,zmR4 3tmyt 
&3 9 tcomzftzMi'- h 5 2 z-ft&Zit&ffimzm 

m-f&Wr&lZte^ LED4 2*^aiT^3fef*:3 9^Ao 
fcfttiftRSti'- h 5 2T-RStLT3t^ffl«P A v{ii'M 

xteyt^mt&pzmixi*. &&^im-f%<xi>. m 

T\ -?-^)J:^^* i S«4 3-eRltLT^0tWlSWSfS 

m<nfttiL\,zm$--thzt*mk.-thtz&>. x-ztut, it 

[ 0 0 6 9 ] iS&gS^iE^Jk L-c. 3tR*f^ 
- h 5 2 £#0SSfei*«Oi o (Cffl£4 3 k^7fctt3 9 k 
<7)ratiStt§c7)T-{i^<T, #3t«c3 9cOia^a^4 
3 SrffiSKIIS L , *cm£.Wm v- b 5 2 SrS«4 
3 &tf 3 9 cTtfHfflflli (cS»*- S k V ^ o 
*.A>fl6. £«>J: 3 #3tf*39«Oo^LE 
DA2<7>&m<rm^mzi5UX. LED4 2a»£>JiJT# 
3Eft39 Alt L tzlUmitW 3 9 k ^l-SP^ k <Oig# 
®T£KS«-6.rk : 5:<. S3ftfc3 9«»»f4ij%2 

9^hgs^aii«-s3fe* { a«4 3 cjijs-rs t . %<r>yt 
itm&4 3x-mst Lxmmmimmmm<D%iiiizffl5--r 



[0070] Zt>lz. m&£iW<03Z3&mtLX. 
S'-h5 2£&ffl't6<rk&<, «3ttfc3 9tfSfligt;:* 
«4 3$-H«fc^^-Si:V^*i^t>^-^^ix&. Cico 
id^r^^t. &3fcftc3 9tf)d*=>LED4 2OiS§c0 
2BMWC*5V*T, LED4 2*^ffiT^3t»:3 9{CAIt 
t^*^7t^3 9 t^SSk cO^B-C^KIftS 
.Th3:< . i3»3 9<7^(-gp-t^t)^^l*I^ajlt^«» 
k £<?>«}:■?&*§£*>. 31^3 9^1-gp^ai 

*hf *£0f£1K4 3 fci'Bg-tS k . *(?>mi.Wfc4 3 T 

h<T>X. ^<7)io^:Rm%ifi^&.-ftb^thixhmSL 

4 3±^mzi>x&miP*m j thc\ttfw.±L^. 

[0071 ] LED 4 2<rm.m<7)W8L4 3^±tC3K^ 

i k # !> k ti±j*<?)ji 0 T*> «. . *^S6^.%T 

L E D 4 2 ^63effiwW*«Wfc: {i^^f W U* v 
^ 1 5-^p-^LED4 2«04'ra^, -r=5:^LED 
4 20MBS^, Wi3t* J ifl«LStV>. *LT. ZCOZ 
k*>*LED 4 2^B5^r^^fi5LT^@fWiS0JS^ 
* ^ ^L^v^ < Ik^a*^7)loT'^>^k#^^.i^i.. CI 

cvzbizfflL. ^mmmm^xdiz, ^o^-a-^L 

ED4 204»IBMB«K:3teRS«H«Hi»tth.tf. 
<RTL.^v^iS^tc:t3(tsa«4 3±T'C0Klt3tSSr 

t«A$^-?»^k^T'§. -?-iT.te. mmwimmmmn& 

[0072] »C 0iai/E!4^-r<J:pfc. 
3 9WA7feffi3 9 a £fi. 7'JXAffi6 1 k¥M6 2 k 

k (±, TtrT*ViflB 2 -PJjLtjfojg<Etttf>«r k 

tx-hh. *mwmx'\±. mt/t&3 9coxt/m3 9 a 

mzm/h mw=ftffitfT\llVi<D28&ti l 7' V XAI 6 1 
kLTiftft^TV^. 

[0073] ^rfc, 71JXAI6 Hi, A*ffi39aC0 
1-%h%m%&3 9 <7)imJTfocO£mzi>tz 

ix&v^tihztizmbti-f. zco^zjjftco&ttm 
%&mzm?&zki>x'%&. &tz. y>jXM.meico 
mmE.nmmt. A3teS3 9 a imnb-th^nm^ 

c\ ttbi?m*mtii<o2wmE.fi&*?. 

tt:. 7VXAW6 Knmwmmt. EftBWm<?>$> 

ftffikt^bZtWX'th. 

[0074] ULhOi p tc. #H«MlTli, «3t«s3 
9 <0A3tffi 3 9a \,Z~? 'J XAI 6 1 £ Ifcft*: OT\ L E 
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D4 2*^tBTSI3t*3 9^A&3ttiSI£ryXAffi6 
llzX^X 3 9 <7>¥ffi2rfa / v»K tcffigi $ ft . * 
aS4 3±lwift{tfe3t^«iSP^)^i:ia^-o 
t. LED4 2«3fiSF«^C^BfMS)SS®«* s fl±-t 

[0 0 7 5] Srfc. »3fe*3 9^)A3feffi3 9afc7*'JX 

WZmWiLTmi&Zb. AftM 3 9 a<0£® 

L*> L fc#fc*lliJ9RttTtt . %<r>X o %mfcfh 7 0 
X2x®6 1 &(DX'li%< . XUXAB6 1 bW- 

me 2 tw&Kizmfct hft&^f-yz&mLxfo 
[0 0 76] zoxiiz. s.^i,zm*)'&o—tt<?>y"vx 

Am 6 lora(^S6 2$-^-ffi?-^Si:. T'JXA®6 

$r <fc o -mmmizm±x'% &zb v^wmnmuz x 

-jTWBSJiifc. ZtUi. y 0 X AH 6 1 OfSfcr^ffi 6 
25-^Mt$ii-/t**^ 7>JXAI6 1 £ii*£;*-tM>i§£- 
izitKX . 3t«Of£8t*t® * «k 0 -JMHTtct S -I 2: WX* 
*hfrbX'hhb%z.L>tlh. 
[0 0 77] 4fc, J F®6 2$-^tt§-^'5.C:t^:<r'J 

xai 6 1 easts-** t % ta^con&^&T-r h z. 

bt^lhtlhifi. TVXAM6 lfc¥ffl6 2 b&mft 
3-£4J:Sfc**itf, m&<7)1&TZm±LXW&^&7ii 
Z?foCLbtfX*Z&. 

[0078]^J3, [25 (a) tC^rfidK. r'JXA 
ffi6 1 $-«^-TI>BffMHft}g«c7)llo2^<i. -f-cOX'J 
XA®6 1 £fit>5v^gP5 6 a<75@J: 9 JBJ£S 
*VC V> S . 3ft . 3 9 tf) 3 t**- 2 

5 6 ZB&i-ZiSi&lzte. %tlt>cr&m5 6<?>o1o7V 
XAI6 1 t-StjfiV^SfcftS^SB 5 6 aWHIi, X 
(J Xi»ffi6 1 <7)&5mft X 0 *>'h£ < ffifoZtih . 
[0079] «T. JJEltJftJ: 9 JftS^jytatcM LT 

[0080] ±K§ft, m.n%Mb W wfeiWebi*-!-^* 
02fc:*EPFT^-tJ:3fc. ^MKM£« t iS2»E4 

3t*WBSl 3 5-3iiSL^f*^^iaSWISl 6TSI* 

3Mfc£$ft£. 
[ 0 0 8 1 ] mfi. M«*^+#T'&&i§£C«. g§ 
BflSB 3 £ fit j£-ti>ftiEiIjSB4 1 rtOL E D 4 2 Sr^T 
.I<^#. LED4 2a>££#£ffl£3m*Epj 
T-*-f-«t a £*53fcf*: 3 9 cOAftffi 3 9a *>4>I2S3fcft 3 
9<?)|*]g&'\&A$fc.. *<0f£. iKA''<*;l'2Kttl*r*-& 

5 2X'miLtzmz^ttamm^htamLtz t )-ri>, z<o 
xoizLxft&mmo&ffifr^iiiifrf&ftw. 



stBii eizm&Ltimni9^M'yxm^<o^bLxm 

All 3^ttfc3*i4. 

[0082] fcLtWj: ? C LXmOJS 1 3A,3b&«flttft$ 

isi^. ymmi Th^zmui^f—^mmfi 

m&Ztth. Z<?>b%. %&m^b"r-fm^bcoW,GL 

mzm ix v ••/ hOTFD 2 1 a*sstrc#si ( -r 

®mzyti&m*§rtfmz&tn. mtfd2i 
mmsmm. (-t%fr*>. *y$im) iz&ht. 

[0083] zo lx. m&m 1 3 

gmzixtMmmi. 27b j-iiia-ri. ^ b t i 0 . ?s 

[0084] JJLLcOJ: p ^^Srfijffl 
6Pb1, @4tCt>V^T. LED4 2*^%4L^liIJt 

*3 9^a^bs3 9 afrt>mgytft3 9 vftm^M o a 

S C^Mgflc 3 9 *»feH«fc:aH» t Tffiil/^iW 2^ffi^ 
[0 085] Zcom. LED4 2*^ajJt*«SH[LE 

D4 2?)$gft®5 i<omf*-ffi^T-(i^* J a< . ^KL 

e d 4 2frbm*ft<,zmxzmmx'im%tfm< . 

C<50^. ^«!3 9(7)a*>LED4 2(Cj£V^H^i: 

mmXli. m%&39<7)X%ffi3 9atC. rUXAffl6 
1 i:TB6 2t^'3S5t3iM-t-S»3t^^-^S:iS{t7t! 
Ot. A3teffi 3 9a t: Alt Ltift&mftfo 3 9 COT®* 

E D 4 2 ^jfiv^^-(c^H)fW©i»gffiiS* J f6±-n. i b 
[0 086] 4^:, *HJfe0SS-C«. LED42«M 

m5 inmijmmzm&<7)ft¥mt£pzmit:cr>x\ l 
e d 4 2 <7)%3t® 5 1 <vmijmmznfo-t h 

WthtlZ. Zntitb. T0XA.W6 l&SttX&J*? 

3SSffllS^^Sr , J; 0 -Qjrpi. S C b tfX't s . 
[0 087] Z^Z. J&mBMX'it. LED4 2<7)ei 
*-(S]lc:JifL-l.«iS, -T^i5t>LED4 2^BS^{c, S 
MJ^H Srg{t7t<0-C\ L E D 4 2 <7)ffi%fa<?> 

WJt^, r'JXAffi6 1 S-a-tf^^^-^O^fflSl^ 
W&V>K&M®P k (mm&lz X 0 ± 
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ZbtfX'%Z>. 

[0088] (2£&W) 06»4. m%&39cr>XXffi3 
9 atefgJtST'J XJ*W0>^&f?i£7FLX^Z> . 05 

( a ) z'imwBtttfiEEfiimiXte 2 mmEftBtitw 

b LT&fflLT^&. 

[0089] 07J4. &ftffc3 9CDA#B3 9al;:i£tt 
^>r'JXA®«Ofi!!O^0iJ?r^LTV^. 05 ( a ) 

m6T'*Ltz9mi&mT'te. yvxM.me 1 1 txzm 
[ o o 9 o ] 08 14. mftfcsQiz&v&mttnftizm 

#<3SWS5 6fcSJI!Lfc#. H8t=ijrt«frCli. LED 
4 2*^<O^AIt*l^^tTSttri*ItjatrS1SS 

v^-y6 3^8ffB^$rHA^tcLTV^|>^ .1*1 

[009 1] H5fctJ^TH-y b1&03§gP5 6<7)M^£ 
L E D 4 2 frt>Mtl& t,Zjz # < Lfc Z b b 

£ <o®«<7>3£ £ aiitf & fc a . mmx h y -i rm 

jg6 3 commit: -/^ma^izmiz^^x olzB&Zti 

zz£®*izj:z<-t&t^^timm£&m-r&zt t 

[0092] § fcfc, 05O*SMlT'te. 
JK«Mtf«£ RS±-f -S. Atf)ft^fB« P £ ^l£-f l> 

act), %&RMt*itm-<ffitbLx* m&ttmtwsm 
z^m^mtit*v>zo%%&wmtizmt>ivr. mt 

[0093] (tt?ttHK)gtttfflfflR) 0 9<4. *mitZ 

lt^s. dviic^-rsi«m^9 0Ji. ryft9 

1, Xf-^9 2. i&Sliggl 0 0. Jf-X^ -y^-9 

b LX<^ymir-X9 6lzmmtZZbl,zJ:iZffij$.Z 
tih. ttz. W8k7--X9 6V>fomz\t, IMftD&ffi®, 

8&S«9 7*<i6(tfeili». JSfs^gl 0 0t±. 09;c.{4*0 

i tc* LtM^&m. iiz± -ozmfSX't h . 

[0 0 94] z<r>mam&9 ota. *—x<t?+9 



3RV-74 ?o*^9 4 3r>ILTA:fiSft!>fi-!f J S\ T 
«9 7±^ffll|n]g&^A;>j$il.l>. ^LT^^j^nggg 

ft9 1 Sr^LTiMfix-^SrjMfrrS. 
[ 0 0 9 5 ] 0 1 ^LftlMIl TJ4. mmfc3 9 
COA3KB53 9 afcrry XMMt 1 2*^^S 
^^-ySrlSWilHfiiUi. &«fi^*/P 2 ^r2&*7n 
IHig<7) p % L E D 4 2 ^5fi^iiflt^E)fW«filSlil^* 5 % 
3rf S CI fc 5rfi6ihT'§ , $ ^^Srfr d i b 

izmMmmi *m»tu«. mgmM^onwnmz 

[ 0 0 9 6 ] 0 1 0»i, #!&BJC&a«^ia3fftf»!! 

tb^jsio i. a^tt fBsasmss 1 o 2 . miswio 
3. iy/yx^-^i 0 4ay^^ai 00 

1 0 7 &tfKS!jlHl&& 1 0 6 . 
[0097] «*fP8ai^iSl 0 Hi. RAM (Random 
Access Memory) ^tV^^^^&y^. ^-If-fX^fi; 

1 04tJ: >3^iSii^>«-Sw^o<y^m-^tc:S-^^ 

t. i%fe7*-^vh(Dwmm^mb^tem7jk<ifmz 
m^mmm^ 102 . 
[0098] mz. m^mmm®® 1 0 214. tin • 

ft-^CLKtfttC|gi&|a]S|10 6^tti^-r-S.. ;;t, 
[0099] *«BM0PJBom^«»fc*JV»T t . W.$m 

s 1 0 0 b ut0 1 tc^t^B^a 1 zm^&z t iz 
[0100] (zvmnmffi&m) UJb. *f*L^nifi 

[0101] Mi.li . 01 C^L^HSfeJeffiT'Ji. »R 

mmizwmm 1 c $-iijg^ii^-r s^itT*> hcoGu 

&<m$3iW.iiZ*8m*®tt Ltctf. C O GttlzKz. 

X - FPC (Flexible Printed Circuit) ?&b V^ftffi 
«0?gagatc*t LT*^Sr^ffiT# 4 C: i: J4 1 ^^)^ 
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~c$>&. ttz. mmm i c&m&2tuzT ab (Tape a 

utomated Bonding) ^£&&;^UCigg^-£fi£it?> 
TFT (Thin Film Transistor) f tUifeSffi^lcO 

tmm?t:x4 v+yrmrt i/t**^* biz-m. 
-thw&KTtT- <t7-?h y 9 xttnmg&mmzn 
lx t> ^mnzmm-t h z. t s . 
[0103] 4st , 01 iz^-tmsmmxii. m&t l 
xTNWJ)m\^Khzktf-~mm;$>hi>K ztuz-R 

IX. BTN (Bi-stable Twisted Nematic) M?&?b£ 

-r asm < m £-5gco$H=i#ij<7)?g& 
c^fl?LT, mA^zm&ft^k^mzmpizttG 

[o 1 04] mrasepjD^cjifg^ 

i^ii&Hl^tfiaafflKK** Lx*¥*finizm\\-t h b 
[oi05]*fc. VEBftBffli^fcttKAft 

[0106] JiLbco,}: o fc, *Jfi«*jWBtrS aftiH^ 

an. fcik^mftipxb i,xm«coi>c?>zmmx*% h . 

[ 0 1 0 7 ] H9T14. **9J*VF«»i: tT 
[0 108] 

[PiSfetfiJ] (JRlXtfiM) 01 3 (a) fc*rf«fcd(c. 
7'JXAffi6 KOJgSSrLl = 1 0-50//m, Ut U 
<{i0. 02—0. 3mmi:L. H^Ja = 80-12 
0* fcU t;/f-£Pl = l 00— 300*cmfcU L 
ED4 2<?>%dtWtmr}tfc3 9 cnXitm 3 9 a t «0fS<7) 
Sg?I£Dl = 0. 2mmJjlTi: Lfc. 01 3 

( b ) tSrtJ: 0 tC. LE D 4 2cO^BtffiOa$ £ H 1 
= 0. 7mmiU LED4 2<7)lS$SrH2= 1 . 0m 
mtL, »7fe*3 9^A3t®3 9a^§SrH3 = 0. 



8—0. 9mmi:L!t. LED 4 2, 7'JXAffi6 1^ 

&3 9 *^till«-«»3feO®^€-+^±§ $ T5l»T-# 

[0 109] (H2HSS0II) 014 (a) fcliJ^ 

t, *JA^X*<2>f yfS5i*ft3 9TS>-5t. Aft 
®3 9 aj&sm^STffir*!) Aftffl3 9 a#r >J 
XAffifc^ffifccOjl^^fefigS^BJtgn?,. *LTAft 

m 3 9 a a*r y XAffi*:w>SiBg-e£> ■& t> o . ^ 3 as 

[0 110] ZLX. #®ftffr3 9<7)AftB3 9ak:*t 
(fejLT3fflCDLED4 2£ft$5i: LTtSaLfc. 
#^ft#3 9^Mfflteft£lt^-h6 6£gf-)\ 

9<r>ftmmMizftm!ii'- he 7, mi 

r'JXAv-h6 8a. ^2ryXi>,^-h6 8bS:iS 
WS„ S17!)XAy-h68ai:I27'JXAy-h 
6 8 b ry >-l45V^Ii3£-r.5 4 3 t=EB L 

[0111] ±ie^#^gat±>v^ l e d 4 20 1 

^■LT. HI 4 (b) IZ&^X. m%&3 9<Dy£&MW 
icOQ-OT-^-r 5 AX'COM&i: SSff- B M 5 A ( b T 

[0112] jjLh^ay^msrs 1 5tC^-T. BISK 

^3tf<c3 9(;fc(t.S>LED4 2<7)3e^c:^-r 

tzm&jn ii<7)itz£->x mmusm^j: \ ^m. t x-tm $ 
tifz. &tz. m^^tasim^zii^^nmM.yit. ? 
v xj*mb¥Wbz&m2ttffim(oi><Dt,z£-oxmm 

±fflm<0% V vg^a X'&M § il^ . $^>^. «ft*«?)ft 

JJLh^iOs #ft^ 

<?d A*ffifc x y xa® t Tffi b tfmft-t h ±¥j 

[01] *muz& hmwsiwmfimikmwcozti? 
ti<7>~$mmm zftMtfmx'*-r®wmx'$> h . 
[02 ] 01 iz^mygmvmwffim&iK-tmwm 
x*h&. 

[03] mi<om£kgiW.x'm^t>ti$>T7T< ~?m=F 
cr>-mz7jk-t®mmx'$>& . 
[04 ] 01 comik^mTm^Mxhmmmsco^m 

W^^TrrtW-mMX'h & . 

[05 ] ( a ) {404OSgSSr&ALT^-r :s Flii0-C 

h 0 , < b ) lizrtmmcDMmmmiyfi-tmwmx-h 
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[06] m^<nK)tmzw.vh7vxj*m<rm®m 

[073 m%&<r>?JtW£.WL»h 7 U XAS^ffi^ 

[08 3 ( a ) {i«3fe(*<03feaj»®^fci5»tS3t^N* 
f-yvmtemZTrrt^WmX'fo *) . ( b ) ti-?-<7)|If® 
0T'£> 5 . 

[09] *ftmz&&w. : ?®&c?>--mimBt:*k-r® 

[010] #&BJ£$S«^$&tf>fl!!?)fSiMi 
■f-yo-x^0T'*>5. 

[0113 ^HJ^g^^0iJS:^-tTffl0T'*>-S. . 

[0123 g§Bjgg<7)flfj(o^0y$-^-r^M0T-$> 
[0133 *»sk:«r h mBmkwco-m&mz^-tm 

X'h<0. ( a ) ii¥ffi0fc* L, ( b ) (iffi!lffiir®0S: 
[0143 *»!Hte«*BWMOtt«SiatWfcw* 



0-C& 1 ). (a) {iffllB0Sr*t. (b)<i ;s Fffi0Sr* 
[015 3 01 Alzijk-tzm&lZm^XIri^tifflfeir) 

1 : fciftgg. 2 : jtft/t*^. 3 : M. 4 a . 

4 b : 1 6 : ¥a»KM!L 17a: H»ht 
Si. 17b:7^fylfii. 18a, 18b:|EfaBI. 1 
9 : WO. 2 1 : TFD. 2 2 : 54 V'EtSL 2 7 a. 
27b 2 8 : #1-7 4*9* 4 1 : XMSi 
S. 4 2: LED .43: 4 4 : J[g^\ 

5 1 : 5 2 : 3tKlt£^- K 5 3 : 7&£ffcv— 
K 54 : TUXA^-K 5 6 : ^ ( b' 7 h A^- 



Sfe*m, 5 8 : JjMSWW. 6 1 : TUX 
Tffi. 6 3 : (Xh7^7A7- 
Sl^miglS (^BUS) .10 0: iKHIg 
A : ^BtWiSiWJS^. H : 3fcSc&rt»£. K : fflft 
*t«. P : 3I6WS«. S : ftrtMtH. W : W&ffeft!® 
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